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EXECUTIVE SUMMARY 

This fifth Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 

Five-Year Review (FYR) was conducted by the U.S. Army Corps of Engineers (USACE) – New 

England District (NAE) , for the former Fort Devens Superfund site “the Site” in Devens, 

Massachusetts.  Located approximately 35 miles west of Boston, Massachusetts, the Site consisted of 

approximately 9,280 acres divided into North, Main and South Posts in the towns of Ayer, Shirley, 

Lancaster and Harvard.   

Background 

The former Fort Devens was placed on the National Priorities List (NPL) update of November 21, 

1989, 54 Fed. Reg. 48187 and became subject to the special provisions for federal facility NPL sites 

in CERCLA § 120, 42 u.s.c. § 9620, and the Superfund Amendments and Reauthorization Act 

(SARA) §  211, 10 U.S.C. §  2701, Defense Environmental Restoration Program et seq.  In 1991 

Army and EPA signed a Federal Facility Agreement (FFA) that established the procedural framework 

and timetables for identifying, investigating and remediating human health and environmental impacts 

associated with the past and present activities at the former Fort Devens.    

Devens was identified for closure by July 1997 under Public Law 101-510, the Defense Base 

Realignment and Closure (BRAC) Act of 1990. This resulted in accelerated schedules for the 

environmental investigations at Devens. Since 1991, the U.S. Army Environmental Center (USAEC) 

and the USACE have tasked Army contractors to perform SIs, Remedial Investigations (RI), 

Feasibility Studies (FS) and other CERCLA related activities for the sites addressed in this report. 

Purpose of the Review 

The purpose of a FYR is to evaluate the implementation and performance of a remedy in order to 

determine if the remedy is and will continue to be protective of human health and the environment. 

The methods, findings, and conclusions of reviews are documented in five-year review reports such as 

this one. In addition, FYR reports identify issues found during the review, if any, and document 

recommendations to address them. 

KOMAN Government Solutions, LLC (KGS) prepared this comprehensive FYR Report, on behalf of 

the USACE-NAE for the U.S. Department of the Army (Army), pursuant to  CERCLA § 121, 

consistent with the National Contingency Plan (NCP) 40 Code of Federal Regulations (CFR) 

§300.430(f)(4)(ii), and considering  U.S. Environmental Protection Agency (USEPA) policy and 

guidance.     

FYRs are required by statute, at a minimum of every five years, where both of the following 

conditions are true: 

�x Upon completion of the remedial action, hazardous substances, pollutants, or contaminants 

will remain on site above levels that allow for unlimited use and unrestricted exposure 

(UU/UE); and 

�x the Record of Decision (ROD) for the Site was signed on or after October 17, 1986 [the 

effective date of the Superfund Amendment and Reauthorization Act (SARA)] and the 

remedial action was selected under CERCLA Section 121.   

For Sites with multiple OUs, the statutory requirement to perform FYRs is triggered by the “the initiation 

of the first remedial action that leaves hazardous substances, pollutants or contaminants on site at levels 
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that do not allow for unlimited use and unrestricted exposure.” The first (2000) statutory FYR for the 

former Fort Devens was triggered by commencement of remedial activities at OU1/Shepley’s Hill 

Landfill (SHL), in accordance with the September 1995, SHL Record of Decision (ROD). 

The last (2015) FYR was issued on September 26, 2015.  As discussed in Appendix C, there were a 

significant number of unresolved issues/concerns with the draft 2015 FYR that resulted in EPA’s 

invocation of informal dispute resolution in accordance with the Devens FFA.  Although EPA did 

concur with Army’s short-term protectiveness determination for several OUs/AOCs, it deferred 

decisions regarding long term protectiveness until the issues, recommendations and requirements set 

out in EPA’s September 22, 2015 letter, and summarized in OU/AOC-specific sections below, were 

addressed.   

In accordance with CERCLA, the following Operable Units (OUs) (EPA CERCLIS identifier) and Areas 

of Contamination (AOCs) (Army Administrative Record identifier) must be evaluated in the 2020 FYR 

because contaminants remain above UU/UE levels.  An assessment of each OU/AOC must be conducted  

to determine whether the ROD-specified remedy remains protective of human health and the environment 

and whether alternative remedial actions are needed to ensure adequate protection:   

�x Shepley’s Hill Landfill (SHL) (OU1/AOCs 4, 5, and 18); 

�x Devens Consolidation Landfill (DCL) (OU2/AOCs 9, 40, and Study Area (SA) 13); 

�x South Post Impact Area (SPIA) (OU3/AOCs 25, 26, 27, and 41(groundwater); 

�x Barnum Road Maintenance Yards (OU 4/AOC 44 and 52); 

�x Defense Reutilization and Marketing Office (DRMO) Yard (OU5/AOCs 32 and 43A); 

�x Historic Gas Station (OU6/AOCs 43G and 43J); 

�x Former Elementary School Spill Site (OU7/AOC 69W); 

�x Former Moore Army Airfield (OU8/AOC 50); 

�x  Building 3713 Fuel Oil Spill Site (OU9/AOC 57); 

�x  Former Railroad Roundhouse (OU11/AOC 71);  

�x Former Grant Housing Area and 37-mm Impact Area (OU12); and, 

�x Former Oak and Maple Housing Areas (OU13). 

OU10 / AOC 69X was not included in the FYR as the ROD selected “No Further Action” as the appropriate 

remedy.  In addition, the remedial investigation (RI) of OU 14 / Base-wide PFAS is still in progress, and 

the  results are not discussed in this FYR. 

Community Notification, Involvement and Site Interviews 

A Technical Review Committee was formed in 1991 to review documents and provide comments on 

technical issues and proposed activities. In 1994, the Technical Review Committee was converted into a 

Restoration Advisory Board (RAB) composed of community members as well as representatives of EPA 

and MassDEP. The RAB took over the functions of the former Technical Review Committee and 

provided expanded community representation.  The current RAB mailing list includes approximately 100 

individuals representing Army, EPA, MassDEP, MassDevelopment, local governments, and members of 
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the surrounding communities.  individuals RAB meetings were initially held monthly and are now held 

quarterly, rotating between the towns of Ayer and Devens. 

Community representatives, particularly members of People of Ayer Concerned about the Environment 

(PACE), representatives of the Nashua River Watershed Association, and local officials from the 

surrounding towns, have been involved in decision-making for the former Fort Devens throughout the 

CERCLA process. Whenever possible, PACE also participates in meetings of the Base Cleanup Team, 

which includes representatives of the Army, EPA, and MassDEP. Throughout the CERCLA process, the 

Army has implemented community involvement activities as required, including issuing public notices, 

holding public comments and meetings, issuing fact sheets to the community, maintaining  an 

Administrative Record file and information repositories (i.e., satellite information stations), and 

providing other community involvement activities as required or as warranted. 

A public notice announcing commencement of the fifth, 2020 FYR for the former Fort Devens and 

inviting the public to submit comments was published in the Sentinel & Enterprise and Nashoba 

Valley Voice newspapers on January 3 and 10, 2020 and the Lowell Sun on January 5 and 10, 2020.  

Army also announced commencement of the 2020 FYR at the January 16, 2020 RAB meeting.  

Copies of the published public notice are provided in Appendix B. 

Interviews for the 2020 FYR were conducted in February and March 2020 with federal, state, and local 

authorities; property owners/lessees; the operations and maintenance contractor for the SHL treatment 

system; community representatives; and members of the general public. Of the 27 individuals 

contacted,  13 interviews were completed. Completed questionnaires for the OUs/AOCs included in 

this FYR  are provided in Appendix B. 

In general, comments related to the site were positive and supportive. Representatives from 

MassDevelopment indicated they are well informed and routinely coordinate with the Army 

through BCT meetings, RAB meetings, telephone, and email.  MassDevelopment commented that 

communications could be improved by establishing an online GIS tracking system for 

institutional controls (ICs). 

A community representative indicated that outreach to the community could be improved with 

proactive outreach to local towns, where BCT members present to town officials such as Boards of 

Selectmen, Health, Conservation Commission, etc. They also recommended the use of social media for 

information outreach, particularly official sources managed by the Towns. They indicated that the main 

community concern is currently drinking water contamination caused by PFAS. They also indicated 

that the Army’s use of land use controls (LUCs) is not ideal from an abutter or future real estate sales 

perspective. 

A member of the general public and resident of Devens indicated that the effect of the cleanup at 

Devens is very positive. They indicated that they moved to Devens with some confidence that the 

Army had cleaned up the munitions around the housing area and that contaminants at other sites have 

been cleaned-up or at least stabilized. 

A representative from the Nashoba Board of Health indicated potential concern regarding 

community awareness of the presence of PFAS in sediment and waterways where people may swim 

or fish. It was suggested that there should be additional partnership and outreach with U.S. Fish and 

Wildlife as well as additional outreach to Board of Health and posting on waterways. 

The Final 2020 FYR Report will be available for review at the Devens information repository located at  
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30 Quebec Street, (Building 666, Rm 132), Devens, MA 01432 and via the Devens website at 

“https://www.nae.usace.army.mil/missions/projects-topics/former-fort-devens-environmental-cleanup/”.  

Documents reviewed for this FYR and references cited are included in Appendix A. Copies of the 

applicable community participation information are included in Appendix B.  The individual site 

chronologies and background information for the OUs/AOCs included in this FYR are included in 

Appendices C through M. 

Next Review 

As discussed above,  FYRs are required by statute a minimum of every five years.  The next FYR 

for the former Fort Devens Superfund site must be submitted, therefore, on or before September 27, 

2025.   

FIVE-YEAR REVIEW SUMMARY FORM 

SITE IDENTIFICATION 

Site Name: Former Fort Devens Army Installation 

EPA ID: MA7210025154 

Region: 1 State: MA City/County: Devens/Middlesex & Worcester 

SITE STATUS 

NPL Status: Final 

Multiple OUs? 

Yes 

Has the site achieved construction completion? 

No 

REVIEW STATUS 

Lead agency: Other Federal Agency 

�>�,�I���³�2�W�K�H�U���)�H�G�H�U�D�O���$�J�H�Q�F�\�´�����H�Q�Wer Agency name]: U.S. Army Base Realignment and Closure 

(BRAC) environmental Office, Devens, MA USA 

Author name (Federal or State Project Manager): KOMAN Government Solutions under 

contract to USACE 

Author affiliation: Under contract to USACE 

Review period: 1/16/2020 - 5/22/2020 

Date of Site Inspection: 2/5/2020 -2/14/2020 

Type of review: Statutory 
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Review number: 5 

Triggering action date: 9/26/2015 

Due date (five years after triggering action date): 9/26/2020 
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Protectiveness Statements 

Protectiveness Statements 

Operable Unit: 

OU01 - Shepley’s Hill Landfill 

AOC 4,5, and 18 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement:  

The remedy at Shepley’s Hill Landfill (AOCs 4, 5 and 18) is protective of human health and 

environment. 

The groundwater remedy, i.e., landfill cap and contingency pump and treat remedy, are 

functioning as intended in the ROD. Exposure pathways that could result in unacceptable risk 

are being controlled.  LUCs are in place  that protect potential residential receptors from 

exposure to impacted groundwater migrating from the landfill having chemicals in excess of 

MCLs.  LUCs are enforced as demonstrated by the site interviews and site inspections 

performed annually and for this FYR.  The groundwater extraction system continued to operate 

at the required pumping rate and monitoring data support the effectiveness of the groundwater 

remedy.  Monitoring data demonstrate that the barrier wall is diverting groundwater to the north 

in the area west of the barrier wall in the overburden. 

The RAOs have been achieved through implementation of LUCs and construction, operation, 

and maintenance of the landfill cap, groundwater treatment system, and barrier wall. LUCs are 

enforced, and no exposures are currently occurring or imminent. 

Operable Unit: 

OU02 - Devens Consolidated 

Landfill  and AOC 9, AOC40, 

and SA13  

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement:  

The remedy at the DCL and contributor sites (AOC 9, AOC 40, and SA 13) is protective of human 

health and the environment.  

Exposure pathways that could result in unacceptable risks are being controlled. Removal actions 

at AOCs 9, 40 and SA 13 have achieved the RAOs as specified in the ROD.  There is no current 

exposure of site-related waste to humans or the environment at levels that would represent a health 

concern. The landfill cover system prevents exposure to the waste material and contaminants 

within the DCL. LUCs are in effect for the DCL. Annual and FYR site inspections and site 

interviews confirm that LUCs are enforced. 

Operable Unit: 

OU03 - South Post Impact Area 

AOC 25, 26, 27, and 41 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement:  

The remedy the SPIA (AOCs 25, 26, 27 and 41) is protective of human health and the 

environment.   
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Exposure pathways that could result in unacceptable risks are being controlled. Groundwater 

and surface water monitoring confirm that there is no off-site migration of site contaminants at 

concentrations above monitoring criteria. The Army retains ownership of the property, 

continues to operate it for military training purposes, and effectively monitors unauthorized 

access (i.e. land use assumptions remain unchanged). The  INRMP has been updated for 2020-

2025 and has been implemented to monitor adverse effects on the ecosystem in the SPIA 

monitored area. 

The FYR site inspection and interviews confirmed that site use is consistent with ROD 

assumptions (i.e. an active weapons and ordnance discharge area used by the Army and other 

agencies for training purposes). 

Operable Unit: 

OU04 - Barnum Road 

Maintenance Yards AOC 44 and 

52 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement:  

The remedy at AOC 44 and 52 is protective of human health and the environment.  

Exposure pathways that could result in unacceptable risks are being controlled. The Army 

retains control of the property. Land use controls are in place that prevent exposure to soil that 

could pose an unacceptable human health risk, the LUCs are enforced, and no exposure are 

currently occurring or imminent.  

The RAOs have been achieved through 1) excavation, cold mix asphalt batching soils, and 

paving; and 2) implementations of LUCs. Groundwater monitoring has confirmed there were no 

exceedances of COCs in groundwater.  

The FYR site inspection and interviews confirmed that site remains controlled by the Army, there 

is no residential development of the site and the asphalt barrier is in place. 

Operable Unit: 

OU05 - DRMO Yards AOC 32 

and 43A  

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement:  

The remedy at AOCs 32 and AOC 43A is protective of human health and the environment.  

Exposure pathways that could result in unacceptable risks are being controlled. Land use 

controls are in place that prevent exposure to groundwater that could pose an unacceptable 

human health risk, the LUCs are enforced, and no exposure are currently occurring or imminent.  

The RAOs have been achieved through 1) excavation and disposal of contaminated soil and 2) 

reduction of groundwater contamination through natural attenuation and persulfate injections. 

At AOC 43A, contaminated groundwater concentrations have decreased below the groundwater 

cleanup levels. At AOC 32, groundwater monitoring has confirmed migration of contaminated 

groundwater at concentrations that could adversely affect human health and the environment has 

not occurred.   

The FYR site inspection and interviews, and annual land use control inspections and interviews, 
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confirmed that site use remains industrial. 

 

Operable Unit: 

OU06 - Former Gas Station 

AOC 43G and 43J  

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement: 

AOC 43G 

The remedy at AOC 43G is protective of human health and the environment. 

Exposure pathways that could result in unacceptable risks are being controlled. The Army 

retains control of the property.  Land use controls are in place that prevent exposure to 

groundwater that could pose an unacceptable human health risk, the LUCs are enforced, and no 

exposure are currently occurring or imminent.  

The RAOs have been achieved through 1) implementation of LUCs which prevent exposure to 

groundwater and 2) reduction of groundwater contamination through natural attenuation. 

Groundwater monitoring at AOC 43G has confirmed many of the contaminants of concern 

concentrations have decreased below cleanup levels and migration of contaminated groundwater 

at concentrations greater than the MCLs off Army property is not occurring.  

The FYR site inspection and interviews, and annual land use control inspections and interviews, 

confirmed that site use remains controlled by the Army, there is no residential use, and 

groundwater is not being used from the site. 

AOC 43J 

The remedy at AOC 43J is protective of human health and the environment. 

Exposure pathways that could result in unacceptable risks are being controlled. Land use 

controls are in place that prevent exposure to groundwater that could pose an unacceptable 

human health risk, the LUCs are enforced, and no exposure are currently occurring or imminent.  

The RAOs have been achieved through 1) implementation of LUCs which prevent exposure to 

groundwater and 2) reduction of groundwater contamination through natural attenuation and 

various in-situ treatments. Groundwater monitoring at AOC 43J has confirmed many of the 

contaminants of concern concentrations have decreased below cleanup levels and migration of 

contaminated groundwater at concentrations greater than the MCLs offsite is not occurring.  

The FYR site inspection and interviews, and annual land use control inspections and interviews, 
confirmed that site use remains industrial, there is no residential use, and groundwater is not being 
used from the site. 

Operable Unit: 

OU07 - Former Elementary 

School AOC 69W  

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement: 

The remedy at AOC 69W is protective of human health and the environment. 



2020 Five-Year Review Report 
Former Fort Devens Army Installation, BRAC Legacy Sites 

September 2020 

 

 

xxv 

 

The pre-ROD removal actions have eliminated underground storage tanks and the majority of 

contaminated soils that would otherwise be a continuing source of downgradient groundwater 

contamination.  Exposure pathways that could result in unacceptable risks are being controlled.  

The RAOs are achieved through LUCs and groundwater monitoring.  The LUCs prevent 

potential human exposure to site soil and ground water contaminants left in place.  The LUCs 

are enforced and no exposures are currently occurring or imminent. Groundwater monitoring 

confirms that off-site migration of contaminated groundwater above cleanup levels is not 

occurring.   

The FYR site inspection and interviews, and annual LUC inspections and interviews, confirmed 

that site use remains consistent with the risk scenarios identified in the ROD (i.e., maintenance 

worker and elementary school children). 

Operable Unit: 

OU08 - Former Moore Army 

Airfield AOC 50 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement: 

The remedy at AOC 50 is protective of human health and the environment. 

Exposure pathways that could result in unacceptable risks are being controlled. Land use 

controls are in place that prevent exposure to groundwater or vapor that could pose an 

unacceptable human health risk, the LUCs are enforced, and no exposure are currently 

occurring or imminent.  

The first RAO has been achieved through implementation of the remedy, specifically through 1) 

SVE, 2) IWS, 3) ERD, and 4) natural attenuation. Groundwater monitoring at AOC 50 has 

confirmed the first RAO has been achieved. Groundwater monitoring will confirm when the 

second RAO will be met via enhanced reduction dechlorination and natural attenuation, which 

continues to reduce the solvent plume concentrations.  

The FYR site inspection and interviews, and annual land use control inspections and interviews, 

confirmed that there is no new development and there is no use of groundwater.   

Operable Unit: 

OU09 - Former Building 3713 

Fuel Spill AOC 57 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement: 

The remedy at AOC 57 is protective of human health and the environment.  

Exposure pathways that could result in unacceptable risks are being controlled. Land use 

controls are in place that prevent exposure to groundwater that could pose an unacceptable 

human health risk, the LUCs are enforced, and no exposures are currently occurring or 

imminent.  

The RAOs have been achieved through 1) excavation and disposal of contaminated soil, 2) 

reduction of groundwater contamination through natural attenuation, and 3) implementations of 

LUCs. Groundwater monitoring at AOC 57 has confirmed many of the contaminants of concern 



2020 Five-Year Review Report 
Former Fort Devens Army Installation, BRAC Legacy Sites 

September 2020 

 

 

xxvi 

 

concentrations have decreased below cleanup levels.  

The FYR site inspection and interviews, and annual land use control inspections and interviews, 

confirmed that site use remains Rail Industrial Land Trade-Related and Open Space property. 

Operable Unit: 

OU11 - Former Railroad 

Roundhouse SA 71 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement: 

The remedy at SA 71 is protective of human health and the environment. 

The pre-ROD removal action resulted in the reduction of risk to human health in upland soils and 

the elimination of the ecological risk in pond sediments along the shoreline of SA 71. LUCs are 

in place that prevent ingestion/direct contact with residually impacted soil that could pose 

unacceptable human health risk,  the LUCs are enforced, and no exposures are currently occurring 

or imminent. The FYR site inspection and interviews confirmed that site use remains open space. 

The RAO has been achieved because (1) Army retains ownership of the property; (2) the lease 

terms between Army and MassDevelopment (as detailed in the LIFOC) prevent 

MassDevelopment from occupying or using the property without written permission of the Army, 

and (3) a deed restriction prohibiting residential reuse and an environmental use covenant 

consistent with a NAUL will be implemented at the time of property transfer by the Army to 

MassDevelopment.   

Operable Unit: 

OU12 & OU13 - Former Grant, 

Oak, and Maple Housing Areas 

and 37-mm Impact Area 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement:  

The remedies at the former housing areas and 37-mm impact area are protective of human health 

and the environment 

The RAOs are achieved via LUCs that prevent direct contact with UXO.  The LUCs are enforced 

(confirmed via annual 37-mm Impact Area inspections, annual site interviews, and the FYR site 

inspection and interview) and no exposures are currently occurring or imminent. 
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1 �6�+�(�3�/�(�<�¶�6���+�,�/�/���/�$�1�'�)�,�/�/�����2�8���� / AOCs 4, 5, & 18) 

1.1 Introduction  

This section evaluates the CERCLA remedial action implemented at Shepley’s Hill Landfill (SHL) to 

determine its effectiveness in reducing potential human health risk from exposure to contaminated 

groundwater within and emanating from SHL and at preventing groundwater from contributing to Plow 

Shop Pond (PSP) sediment contamination in excess of human health and ecological risk-based values.  

1.1.1 Site Background 
SHL is and 84-acre site located in the Towns of Ayer and Shirley (Middlesex County) and Harvard and 

Lancaster (Worcester County) approximately 35 miles northwest of Boston, Massachusetts. SHL is 

situated between the bedrock outcropping of Shepley’s Hill to the west and Plow Shop Pond to the east. 

To the north of SHL are a low-lying wooded wetland and the Fort Devens Reservation boundary. 

Nonacoicus Brook, which drains Plow Shop Pond, also flows through this wooded wetland area and 

represents an important site feature. The southern portion of SHL borders the Defense Reutilization and 

Marketing Office (DRMO) yard, motor repair shops, and a warehouse (AOC 32/43A). 

The three AOCs included in OU 1/SHL are AOC 4 – the sanitary refuse incinerator, AOC 5 – 

sanitary landfill No. 1, and AOC 18 – the asbestos cell.  

�x AOC 4: the former sanitary refuse incinerator was located in former Building 38 near the end 

of Cook Street and within the 50-acre is closed in Phase I of the landfill capping sequence. 

Incinerator ash was disposed of in the landfill and the incinerator itself was demolished and 

buried in the landfill. 

�x AOC 5: refers to Sanitary Landfill No. 1 or SHL, primarily the areas closed in Phases I-III of 

the landfill capping sequence. Primary wastes received included household refuse, glass, 

construction debris, incinerator ash, and spent shell casings. 

�x AOC 18: refers to the asbestos cell and is situated in the section of SHL closed during Phase 

IV of the landfill capping sequence. 

Site chronology and additional site background information are included in Appendix C. 

1.2 Response Action Summary 

1.2.1 Basis for Taking Action 
Following listing on the NPL and cessation of landfilling activities, the Army conducted a Remedial 

Investigation (RI) at SHL (E&E, 1993) and a then Supplemental RI (ABB-ES, 1993). These 

investigations determined that the principal threat to human health at the Shepley's Hill Landfill Operable 

Unit was long-term residential exposure to contaminated groundwater. Because it was believed to be a 

historical discharge area for groundwater passing beneath SHL and to have received contamination from 

the landfill, the RI included the collection of samples of Plow Shop Pond sediments and surface water. 

However, it was later agreed that potential threats to human and ecological receptors associated with 

contaminated sediments and surface water would best be addressed through creation of a separate OU 

(i.e. OU 11/AOC 72 - Plow Shop Pond).  

1.2.2 Response Actions 
The SHL ROD was signed by EPA on September 26, 1995 and determined that the Remedial Action 

Objectives (RAOs) for the SHL Remedial Action were to: 
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�x Protect potential residential receptors from exposure to impacted groundwater migrating from the 

landfill having chemicals in excess of maximum contaminant levels (MCLs). 

�x Prevent impacted groundwater from contributing to the contamination of Plow Shop Pond 

sediments in excess of human health and ecological risk-based concentrations. 

The ROD did not identify remedial objectives for surface soil, landfill gas, or leachate because the risk 

assessments did not identify potential risks from exposure to surface soil and ambient air. Landfill leachate 

was not identified during the RI or supplemental RI activities. In addition, the ROD concluded that 

potential threats to human and ecological receptors resulting from exposure to contaminated sediments 

and surface water in Plow Shop Pond would be addressed as part of a separate, Plow Shop Pond 

Operable Unit (i.e. OU11/AOC 72).  

To address groundwater contamination at SHL, Alternative SHL-2 (Limited Action) was selected with 

Alternative SHL-9 (Collection/Discharge to POTW) as the contingency remedy if Alternative SHL-2 

proved not to be protective. Each component contained provisions for the containment of landfill waste 

and management of contaminant migration. 

Key remedy components of Alternative SHL-2 included: 

�x Landfill closure in accordance with applicable requirements of 310 CMR 19.000; 

�x Survey of SHL; 

�x Evaluation/improvement of storm water diversion and drainage; 

�x Landfill cover maintenance; 

�x Landfill gas collection system maintenance; 

�x Long-term groundwater monitoring; 

�x Long-term landfill gas monitoring; 

�x ICs; 

�x Educational programs; 

�x 60% design of a groundwater extraction system; 

�x Annual reporting to MassDEP and USEPA; and 

�x Five-Year Site Reviews. 

The contingency remedy, Alternative SHL-9: Collection/Discharge to POTW, added the components of 

groundwater extraction and discharge to the Town of Ayer POTW to Alternative SHL-2 to provide 

additional control to prevent off-site migration of contaminated groundwater.  

Pre-ROD Actions 

Landfill operations at SHL began at least as early as 1917 and ceased on July 1, 1992. The Army initiated 

the Fort Devens Sanitary Landfill Closure Plan in 1984. Fort Devens was placed on the NPL in 

December 1989. Landfill capping was complete in May 1993. Remedial Investigation (RI) and RI 

Addendum investigations were performed between 1991 and 1993 and concluded potential human 

exposure to arsenic in groundwater is the primary risk at the site. A Feasibility Study (FS) was completed 

in February 1995 to evaluate alternatives to reduce potential exposure risks, and in September 1995, the 



2020 Five-Year Review Report 
Former Fort Devens Army Installation, BRAC Legacy Sites 

September 2020 

 

 

1-3 

 

ROD was signed. 

Post-ROD Remedy Modifications (i.e. ESDs) and Response Actions  

2005 Explanation of Significant Differences – Groundwater Extraction, Treatment and Discharge 

Post-ROD groundwater monitoring results indicated that the selected remedy, Alternative SHL-2, would 

not meet risk-based arsenic performance standards. Therefore, the Army issued the first Explanation of 

Significant Differences (ESD), Groundwater Extraction, Treatment, and Discharge Contingency Remedy 

for SHL (CH2MHill, 2005) and implemented the contingency remedy, Alternative SHL-9. The arsenic 

treatment plant (ATP) was designed to extract groundwater and provide pretreatment of inorganics, 

primarily arsenic, prior to discharge to the Ayer POTW. However, at the time of the 100% Design, 

information subsequent to the ROD indicated that the Ayer POTW did not have the capacity to accept the 

extracted water. The ESD modified the discharge point to the Devens POTW and required pretreatment 

to remove arsenic to levels that met the Devens POTW permit requirements. The Army installed and 

started full time operation of a groundwater extraction and treatment system in March 2006 to address 

groundwater contamination emanating from beneath the northern portion of the landfill. As anticipated in 

the ROD and ESD, the objective of the ATP was to provide for aquifer restoration in the area down 

gradient of the landfill, now generally referred to as the northern impacted area or NIA. 

2012 Non-Time Critical Removal Action – Barrier Wall Installation 

Available groundwater monitoring data revealed that the landfill capping and groundwater extraction 

components of the SHL remedy were reducing, but not eliminating, groundwater flow and arsenic 

migration from SHL into Red Cove / Plow Shop Pond (i.e. AOC 72). In September 2012, Army released 

a �)�L�Q�D�O���5�H�P�R�Y�D�O���$�F�W�L�R�Q���:�R�U�N���3�O�D�Q���I�R�U���6�K�H�S�O�H�\�¶�V���+�L�O�O���/�D�Q�G�I�L�O�O���%�D�U�U�L�H�U���:�D�O�O��(Sovereign/AMEC 2012) for 

a Non-Time-Critical Removal Action (NTCRA). The RAO of the NTCRA is to mitigate the arsenic-in-

groundwater flux from SHL to Red Cove/Plow Shop Pond and reduce potential risk to environmental 

receptors consistent with local conditions in Plow Shop Pond. An 850-foot long barrier wall was installed 

from ground surface to bedrock to deflect groundwater emanating from the landfill groundwater to the 

north or northwest away from Red Cove.  

2013 Explanation of Significant Differences – Expanded ICs/LUCs to Protect Potential Off-Site 

Receptors 

The current ROD does not specifically address LUCs for any non-Army property located north of the 

landfill (known as north impact area) because the extent of the impact was not defined at the time of the 

ROD. An Explanation of Significant Differences (ESD) was issued in December 2013 that expanded the 

scope of the IC/LUCs and deed restrictions in the 1995 ROD to protect potential off-site residential 

receptors from exposure to contaminated groundwater in excess of MCLs in the NIA and along West 

Main Street in the Town of Ayer, until remedial goals have been met, as stipulated in the ROD. In 

addition, the LUCs will also protect any commercial receptors from exposure to off-site contaminated 

groundwater. The only significant differences in the remedy as detailed in the ROD are the incorporation 

of additional LUC language as an enforceable component of the ROD that will further protect potential 

receptors from exposure to contaminated groundwater migrating from the landfill having chemicals in 

excess of MCLs. The LUCs implemented to address the RAO to protect potential residential receptors 

from exposure to contaminated groundwater in excess of MCL, until remedial goals have been met per 

the ROD include: 

�x Restrict access to groundwater so the potential exposure pathway to the contaminants would 

remain incomplete. 
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�x Prohibit the withdrawal and/or future use of water, except for monitoring, from the aquifer within 

the identified groundwater LUC boundary. 

�x Maintain the integrity of any current or future monitoring system. LUC boundaries were set 

approximately 400 feet from the horizontal limits of groundwater contamination identified in 

2013.  

To meet the LUC performance objectives, institutional controls in the form of governmental permitting, 

zoning, public advisories, prohibitive directives (no drilling of drinking water wells) and other legal 

restrictions were implemented within the NIA. Specifics included: 

�x The Zoning By-Laws of the Town of Ayer, Town of Ayer Subdivision Control Regulations and 

Town of Ayer Building department Permitting Requirements. Town of Ayer zoning, permitting 

and building requirements to which the use of all new or existing buildings, other structures or 

land must comply. 

�x  Moratorium on Groundwater Use within the Area of Land Use Controls – The Ayer BOH has 

issued a Moratorium on Groundwater Use. 

�x The Ayer BOH Well Regulations (Adopted January 10, 2001) – Town of Ayer permitting 

requirements for the installation of d use of new drinking water wells.  

�x The Massachusetts Drinking Water Regulation 310 CMR 22.00 – the state regulatory permitting 

and approval process for any new drinking water supply wells in Massachusetts that propose to 

service more than 25 customers or exceed a withdrawal of 100,000 gallons per day. 

The LUCS will be maintained until the concentrations of contaminants of concerns in the groundwater 

are at such levels as to allow unrestricted use and exposure. A Land Use Control Implementation Plan 

(LUCIP) was issued following this ESD, describing the actions for all LUCS (implementation, 

maintenance and periodic inspections) and provided to stakeholders (Sovereign, 2014).  

SHL Contaminants of Concern (COCs) and Cleanup Levels 

Groundwater cleanup levels for the SHL groundwater included those in the 1995 ROD, 2005 ESD and 

2013 ESD and were developed following the USEPA guidance documents entitled, Risk Assessment 

Guidance for Superfund: Volume 1 �± Human Health Evaluation Manual (Part B, Development of Risk 

Based Preliminary Remediation Goals), Interim, December 1991, and OSWER Directive 9355.0-30, Role 

of the Baseline Risk Assessment in Superfund Remedy Selection Decisions and are listed in Table 1-1. 

Table 1-1 Groundwater cleanup levels were developed using appropriate USEPA guidance at the time 

the ROD was signed. Cleanup levels in the ROD were developed using the baseline risk assessment and 

identified contaminants of concern. Some contaminants of concern cleanup levels were based on MCLs 

including arsenic, chromium, 1,2-dichlorobenzene, 1,2-Dichloroethane and nickel. The 2005 ESD stated 

that upon implementation of the contingency remedy. Manganese cleanup level was updated from 291 

ug/l to 1715 ug/l and documented in the 2005 Five Year Review (SWET, 1996c). Also stated in the 2005 

ESD, that the First Five Year Review Report (HLA, 2000) identified the issue of potential changes in the 

arsenic standard from 50 to 5 ug/l based on the June 22, 2000 USEPA proposed changes. Since that time, 

a new arsenic standard of 10 ug/l was promulgated (January 22, 2001) and public water systems needed 

to comply with the new standard by January 23, 2006. Per the 2005 Five Year Review, although ROD 

cleanup goals have not changed, it is anticipated that they will change to be responsive to this new 

standard of 10 ug/l while incorporating knowledge of the known ranges of background arsenic 

concentrations in groundwater at Devens.  
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Table 1-1 SHL ROD-Specified Contaminants of Concern and Cleanup Levels 

Contaminants of Concern Cleanup Level (µg/L) Selection Basis 

Arsenic 50 MCL 

Chromium 100 MCL 

1,2-Dichlorobenzene 600 MCL 

1,4-Dichlorobenzene 5 MassDEP MCL 

1,2-Dichloroethane 5 MCL 

Lead 15 Action Level 

Manganese  291 Background 

Nickel 100 MCL 

Sodium 20,000 Health Advisory 

Aluminum 6,870 Background 

Iron 9,100 Background 

 

1.2.3 Status of Implementation 
This section discusses the status of the remedy components identified in Section 1.2.2. of this document.  

Landfill Closure in Accordance with Applicable Requirements of 310 CMR 19.000 

SHL was closed in five phases between 1987 and 1993 in accordance with MassDEP regulations 310 

CMR 19.000. The Army submitted the final closure report in March 1996 pursuant to 310 CMR 19.000 

(SWET, 1996b) and the LTM and Maintenance Plan in May 1996 (SWET, 1996). Landfill closure 

remedy component is complete. 

Survey of SHL 

Although the landfill had been surveyed after the final phase of capping, the ROD required that an 

accurate topographic survey of the landfill surface be performed prior to the design and implementation 

of remedial actions. It also included costs to survey the elevation and horizontal location of monitoring 

wells or piezometers installed as part of remedial alternative implementation, and to prepare record 

drawings. The landfill surface survey of SHL remedy component is complete.  

A comprehensive sitewide location and elevation survey using the Massachusetts State Plane Coordinate 

System (NAD 1983 and NAVD 1988) was performed in 2017 for all existing and new monitoring wells, 

piezometers, transect vertical profile borings, and stream staff gauges at SHL and vicinity in support of 

the additional work defined in the EPA SOW. The SHL survey, dated November 30, 2017, includes 

survey measurements for 248 monitoring well, 16 soil boring, and 5 staff gauge locations in the 

following key-sub areas identified in the February 2016, SHL Scope of Work (Phase 2, Task 1) (i.e. 

north impact area, nearfield area, landfill area, and the barrier wall area) and other locations in the 

Shepley’s Hill area and select upgradient wells at AOC 32 and 43A. Another elevation and location 

survey were conducted at the SHL including wells located in the NIA, Shepley’s Hill, and landfill areas. 
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The survey report, dated January 23, 2018, includes survey measurements for 10 monitoring well 

locations (eight existing wells and two new wells). Location and elevation survey for existing and newly 

installed monitoring wells is ongoing. 

Evaluation/Improvement of Stormwater Diversion and Drainage 

The selected remedial alternative included an evaluation of stormwater diversion and drainage systems at 

and adjacent to SHL and implementation of modifications/improvements if practical and cost-effective. 

Per the 2005 Five Year Review (Section 3.7 Issues), a Draft Cap Drainage Report was issued in January 

2003 detailing corrective actions for the landfill areas of poor drainage. In fall 2005 areas of poor 

drainage and ponding were initially addressed. Thereafter, annual landfill inspection reports in the annual 

report included evaluation of stormwater diversion and drainage system effectiveness.  

As part of LTM activities, the Army implemented a routine inspection performed for stormwater ditches 

at the landfill during the annual landfill inspection as noted in the LTMMP (CH2Mhill, 2006). The 

stormwater diversion and drainage inspection activities are reported in the annual landfill inspection 

report as an appendix to the annual report. Annual maintenance/mowing of the drainage swales are 

performed as part of cap maintenance activities.  

Annual inspections of the landfill drainage swales were performed from 2015 to 2019 revealing small to 

large vegetative growth. Large growth resulted in the removal during annual fall mowing events from 

drainage swales, but small growth was left intact resulting in prevention of erosion of the landfill cover. 

Stormwater diversion and drainage evaluation remedy component is ongoing. 

Landfill Cover Maintenance  

In accordance with the ROD, annual inspections were conducted from 2015 – 2019 to monitor the 

condition of the landfill cover, monitoring wells, cover surface, and drainage swales to determine if 

maintenance is needed. No deficiencies were observed for the cover surface, settlement, erosion, culverts 

and vegetative growth. A monitoring well deficiency was noted for barrier wall monitoring well SHM-

11-08 which was bent (presumably by mowing equipment) and inaccessible, however the well is not part 

of the LTMMP monitoring network, and the metal stickup was removed. Security deficiencies included 

vandalism of the locked fence gate to Plow Shop Pond and the corrective measures included replacement 

of the chain and cut lock. Deterioration of the landfill access road in the northern portion of the landfill 

was observed and gravel road regrading was performed as a corrective measure. During the upgradient 

transect drilling, the cap was drilled through in one location but was repaired using a 30-mil polyvinyl 

chloride (PVC) geomembrane liner patch. Although not a deficiency, the central south portion of the 

landfill grass field is subleased by MassDevelopment for model airplane/drone use with no observed 

landfill cap damage. Results of the annual inspections are discussed in Appendix C. The landfill cover 

maintenance remedy component is ongoing. 

Landfill Gas Collection System Maintenance 

In accordance with the ROD, annual inspections were conducted of the landfill gas collection system 

2015 to 2019. Inspection for damage of gas vents (GVs) and landfill perimeter gas points (GPs) was 

performed and no maintenance or repairs were identified for gas vents/points in 2015-2019. All gas vents 

are venting as expected. Results of the annual inspections are discussed in Appendix C. This remedy 

component is ongoing.  

Long-Term Groundwater Monitoring 

Groundwater monitoring was included in the selected remedy to monitor groundwater quality and to 
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assess future environmental effects. Detailed plans for long-term groundwater monitoring were initially 

developed during the alternative design phase in 1995 to evaluate remedy performance and assess future 

environmental effects. The Revised Long-Term Maintenance and Management Plan (LTMMP), prepared 

in May 2007 and amended in December 2009, 2015 and 2018) expanded the monitoring program to 

include evaluation of remedy performance. The ROD called for semi-annual groundwater monitoring for 

a minimum of 30 years. The groundwater monitoring program has increased from sampling 67 

monitoring wells in 2007 to 107 monitoring wells in 2019.  

In 2015, groundwater samples were collected from 24 well locations in the spring and from 94 well 

locations in the fall. In 2016, ground water samples were collected from 13 LTM well locations plus 17 

additional well locations during the spring sample event and from 67 LTM well locations (including the 

two extraction wells) in the fall. From 2017 to 2019, groundwater samples were collected from 65 well 

locations in the spring (13 well locations from the LTM program plus 52 additional well locations) and 

from 107 well locations in the fall (74 well locations from the LTM program plus 33 additional well 

locations) plus the two extraction wells per the LTMMP Addendum (KGS, 2018). As set forth in the 

2015 LTMMP, both water quality and hydraulic data are collected from a subset of wells on a semi-

annual, annual and every five years basis; most wells are sampled on an annual basis in fall. The 

analytical parameters include field parameters, selected inorganic parameters, and select metals. The 

groundwater monitoring wells per the 2015 LTMMP were selected for assessment of remediation 

effectiveness from existing wells based on historical analytical results and both hydrologic and 

geochemical monitoring and modeling to provide representative samples in key sub-areas of the SHL 

remedy, including: 

�x Upgradient Areas – these are groundwater bearing zones discharging into the saturated 

overburden beneath the SHL footprint that encompass groundwater migrating in overburden 

toward SHL from the south and west and groundwater discharging from bedrock into the 

overburden beneath the SHL footprint or into the NIA. Monitoring of these upgradient 

groundwater zones is useful in understanding the levels of dissolved arsenic and dissolved 

oxygen entering the aquifer at the SHL and ultimately migrating to the north. These areas are 

monitored to meet the DQO’s requirement for overall remedy component evaluations. 

�x Landfill Area – these are wells located in the SHL landfill footprint and historically 

contain some of the highest dissolved arsenic concentrations. Monitoring of the landfill area 

wells is critical in determining the rate of reduction in arsenic and changes in geochemical 

parameters at the landfill area which provides insight into the overall performance of 

remedy components. 

�x Barrier Wall Area – these are wells located on the eastern and western side of the barrier wall 

and can be used to monitor the hydraulic effect of the barrier wall in diverting groundwater 

flow to the north and thereby mitigating arsenic input to Red Cove. 

�x Nearfield Area – these are wells located in the vicinity of the ATP extraction wells near the 

northern toe of the landfill. Monitoring of these locations is key to evaluating the 3-dimensional 

nature of the hydraulic capture of the ATP remedy as well as tracking changes in both 

arsenic concentrations and changes in redox conditions north of the extraction system. 

�x North Impact Area – these wells are located beyond the downgradient capture zone of the 

ATP and will be used 1) for the LTM program in the NIA and 2) to monitor the 

performance of the ATP remedy in achieving the RAOs in the area of attainment. Data from 
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the NIA wells will also be used to assess redox changes as well as arsenic concentrations in 

groundwater over time 

Annual reviews and periodic 5-year reviews built into the LTM process are the vehicles used to 

optimize the data collection moving forward. During the current 5-year review process, the current LTM 

wells that are monitored annually will be evaluated and select wells will be designated for 5-year 

sampling events. The long-term groundwater remedy component is ongoing. 

Long-Term Landfill Gas Monitoring 

The purpose of the landfill gas monitoring program is to establish long-term trends with regard to gas 

production and venting. A combustible gas survey was performed annually 2015-2019 to determine 

whether methane, hydrogen sulfide, or volatile organic compounds trends have changed in landfill. 

Landfill gas was monitored using a MultiRAE meter and Landtec gas monitor at landfill gas vents and 

analyzed in the field by direct-reading instruments for lower explosive limit and total organic gases. 

Landfill gas vent results were generally consistent with historical results and indicate proper landfill gas 

venting is ongoing. Landfill gas trends in the southwest section of the landfill typically exhibited some of 

the highest levels of methane/LEL and CO2. The landfill cap was installed in 1993 and therefore annual 

landfill gas monitoring will continue through 2023 per MassDEP 310 CMR 19.000 Solid Waste 

Management regulations. The long-term landfill gas monitoring remedy component is ongoing.  

Institutional Controls 

The 1995 ROD required implementation of ICs to protect potential human receptors from risks resulting 

from exposure to contaminated groundwater. Separately in 1996, a deed restriction prohibiting 

installation of drinking water wells on landfill property was issued by the Army. In 2013, an ESD was 

issued to include ICs/LUCs for non-Army property located to the north of SHL (i.e. north impacted area 

(NIA)) and properties along West Main Street in the Town of Ayer. A summary of the ROD/ESD-

required ICs is presented in Table 1-2 below. ICs were inspected annually 2015 to 2019 in conjunction 

with annual long-term monitoring activities, annual LUCIP interviews/checklists, and five-year door to 

door survey. Results of the LUC inspections are included in the Annual LTM reports. This remedy 

component is ongoing. 

1.2.4 IC Summary Table 
Table 1-2. OU 1 - �6�K�H�S�O�H�\�¶�V���+�L�O�O���/�D�Q�G�I�L�O�O��- Summary of Implemented ICs 

 

Media, 

Engineered 

Controls, and 

Areas that do not 

Support UU/UE 

Based on Current 

Conditions 

ICs 

Needed 

ICs Called 

for in the 

Decision 

Document

s 

OUs/AOCs 

 

IC 

Objective 

Title of IC 

Instrument 

Implemented and 

Date 

Groundwater Yes Yes OU1 SHL 

 

The three AOCs 

4, 5 and 18 are 

located within 

the SHL OU1 

which 

1995 ROD:  

Protect potential human receptors from 

risks resulting from exposure to 

contaminated groundwater by preventing 

use of the contaminated aquifer. No 

groundwater will be extracted for any 

purpose. 

Deed Restriction 

 

Prohibition on 

installation of drinking 

water wells within OU 

LUC/IC boundaries 
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encompasses the 

84-acre landfill, 

the North 

Impacted Area 

(NIA) and areas/ 

property within 

ROD/ESD-

defined IC/LUC 

boundaries 

 

 

 

 

 

 

 

 

Mitigate the arsenic in groundwater flux 

from SHL to Red Cove/Plow Shop Pond 

to reduce potential risk to environmental 

receptors consistent with local conditions 

in Plow Shop Pond.  

2013 ESD (expands scope of ICs/LUCs in 

1995 ROD): 

Protect potential receptors from 

exposure to contaminated 

groundwater migrating from the 

landfill having chemicals in excess 

of MCLs by:  

�x Restricting access to 

groundwater so the potential 

exposure pathway to the 

contaminants would remain 

incomplete; 

�x Prohibiting the withdrawal 

and/or future use of water, except 

for monitoring, from the aquifer 

within the identified groundwater 

LUC boundary; and, 

�x Maintaining the integrity of any 

current or future monitoring 

system. 

 

2013 RACR for SHL 

Barrier Wall 

 

2014 Final LUCIP, 

Restrictions on 

Groundwater Use, 

Shepley’s Hill Landfill 

 

Local/Town Zoning. 

Permitting and 

Building 

Regs/Requirements – 

All properties within, 

and 400’ from, the 

IC/LUC boundary 

must connect to public 

water supply.  

  

Local/Town 

Moratorium on 

Groundwater Use – 

Town of Ayer BOH 

prohibition on any 

and all uses of 

groundwater within, 

and 400’ from, the 

IC/LUC boundary 

 

Affirmative 

Measures  

Public education 

and outreach - 

ongoing, periodic 

distribution of 

educational materials 

and groundwater use 

surveys to all 

property owners and 

residents within and 

400’ from the 

IC/LUC boundary  

 

Barrier Wall 

As discussed in Section 1.2.2 – “2012 Non-Time Critical Removal Action” and detailed in Appendix C, 

the vertical barrier wall was designed and implemented to intercept and divert groundwater flowing in 

overburden soils away from the Red Cove area of Plow Shop Pond. Since the last (2015) FYR, 

monitoring of the barrier wall has been conducted annually. An assessment of barrier wall performance 

using 3PE vector analysis was presented in the 2017 SHL annual report and the draft 2019 SHL annual 

report (under review by EPA at the time this FYR was prepared). The LTMMP will be updated to reflect 

the monitoring and performance of the barrier wall per the EPA SOW Additional Work requirements.  
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Educational Programs 

The 1995 SHL ROD stipulated that periodic public meetings and presentations must be conducted to 

increase public awareness and ensure that the community is kept appraised of site activities and 

remaining contaminant levels. (see “Community Notification, Involvement and Site Interviews” above. 

This remedy component is ongoing. 

60% Design of Groundwater Extraction System 

The ROD required that Army conduct predesign hydrogeologic studies and prepare a 60 percent 

complete engineering design for a groundwater extraction and discharge to the Town of Ayer POTW, as 

a contingency remedy, prior to the first SHL FYR scheduled for 1998.  

As detailed in Appendix C, a 60% design for the groundwater extraction system, as set forth in the ROD 

for SHL-2 and SHL-9, was finalized in 1997. The design became the existing two extraction wells/ATP 

system (with effluent discharge into the Devens POTW). The post-ROD final design expanded on the 

earlier design and added the second extraction well and on-site arsenic treatment plant to increase the 

volume of contaminated groundwater extracted and reduce arsenic concentrations in the extracted 

groundwater (added pretreatment) to comply with discharge requirements for the Devens POTW.  

Principal components of the groundwater extraction/ATP system include: 

�x Extraction system – two extraction wells; 

�x Chlorine dioxide (ClO2) generation and addition; 

�x Coagulation system via a contact tank with direct-drive batch mixer; 

�x Microfiltration system; 

�x Solids removal via inclined plate clarifier (IPC); 

�x Bag filtration and discharge of IPC decant water; 

�x Polymer-aided flocculation of sludge using a filter bed roll-off (FBRO); and 

�x Discharge of ATP effluent to the Devens publicly owned treatment works (POTW). 

Army installed the groundwater extraction/ATP system in March 2006. During the 2015-2019 FYR 

period, the ATP system operated approximately 89% of available hours with downtime related primarily 

to routine maintenance. The 2015 through 2019 Annual Reports document the non-routine shutdown 

periods during this time. The average online flow rate for the system during this period was 

approximately 55.8 gpm and the average effective flow rate of the system was approximately 49.8 gpm 

when shutdown periods are included. The 2015 FYR average flow rate was 48.5 gpm and the average 

effective flow rate was 41.0 gpm, indicating an increase in flow rates during the 2020 FYR period 

compared to 2015 FYR period.  

ATP operations, routine maintenance and repairs were normal during this time with the exception of 

major equipment failures in 2016, 2018 and 2019. See Section 1.2.4 for Extraction System/ATP for 

additional details. This remedy component is ongoing.  
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Annual Reporting to MADEP and USEPA 

Annual report summarizing site activities, sample data and LUC inspections conducted in the prior year 

would be submitted annually to MADEP and USEPA. Details of and references for the 2015 to 2019 

Final SHL Annual Reports are included in Appendix C. This remedy component is ongoing. 

Five-Year Reviews 

See Executive Summary, “Purpose of Review” above. This remedy component is ongoing. 

1.2.5 Systems Operations/Operation & Maintenance  
Landfill and ATP Operations & Maintenance has been performed 2015-2019 in accordance with the 

Long-Term Monitoring and Maintenance Plan (LTMMP) (Sovereign/HGL, 2015), which specifies the 

SHL O&M activities. No modifications to the O&M activities have occurred since the last 5-year review. 

LTM and landfill O&M activities from 2015 through 2019 included annual landfill gas vent monitoring, 

semi-annual groundwater sampling, semi-annual well gauging and annual landfill cap inspections. 

Security fencing is inspected annually, and sections of perimeter fence were replaced during this time. 

Landfill gas vents are monitored annually, groundwater monitoring wells are inspected and sampled 

semi-annually, extraction wells are sampled semi-annually, monitoring wells are gauged semi-annually, 

and leachate discharge is sampled annually as part of the current LTM program for SHL.  

Annual IC inspections and interviews were also conducted. Existing land use and site conditions were 

assessed during these interviews to ensure that IC requirements are met.  

In addition, settlement and cover system monitoring is conducted on a visual basis during the scheduled 

annual landfill inspections. The landfill is mowed on an annual basis, typically in September or October.  

Landfill Cover and Gas Collection System Maintenance 

In accordance with the Revised Draft Final LTMMP Plan Update for SHL (Sovereign, 2015), the landfill 

cover and gas collection system are inspected annually, and routine maintenance is performed, when 

necessary. The annual inspection identifies and corrects any problems pertaining to the effectiveness of 

the cap system, erosion, and the conditions of gas vents, gas points, monitoring wells and piezometers. 

Monitoring wells are inspected in conjunction with the annual landfill inspection and well evaluation 

forms document the condition of each well in the LTMMP network. Observations are made regarding the 

fencing, vegetative cover, vegetative types, erosion, settlement, performance of drainage features, access 

road, culverts and general conditions. Key findings from the 2015 to 2019 annual reports for landfill 

maintenance and monitoring include:  

�x Landfill gas vents and gas pipes were observed to be in good condition. The vent pipes are 

functioning as intended with screens intact. No new repairs were performed.  

�x The vegetative layer is inspected and maintained annually. The vegetative layer was cut/mowed 

annually in September to a manageable height. Mowing was performed on October 1-2, 2015; 

September 27-28, 2016; September 25-26, 2017; September 25-26, 2018, and September 30-

October 1, 2019.  

�x The overall condition of the landfill was found to be satisfactory for observations on vegetative 

cover, vegetative types, erosion, settlement and general conditions. The utility berm was intact 

and no adverse effects to the berm were observed. No new repairs were performed.  

�x Drainage swale large vegetative growth was removed but small growth and wetland plant life 

were not disturbed.  
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�x Monitoring wells were observed to be in good condition overall. Roadbox replacement was 

performed at two wells along Sculley Road and a royer cover was replaced at a well in the NIA 

next to Nonacoicus Brook. Additionally, six monitoring wells had their PVC risers cut down to 

allow space for proper gripper seal and metal standpipe/royer cover closure. Well identification 

exterior labels on road boxes were repainted in 2017 and again in 2019. Several wells near the 

ATP were redeveloped due to sediment buildup. Single keyed locks were placed on all SHL LTM 

wells 2015-2019 with the exception of the brass locks on the EPA PZ wells.  

�x Landfill access road was observed to be in good condition with no erosion between the barrier 

wall and the south gate, however, the section of road from the barrier wall to the ATP was 

regraded in 2018 due to rutted and soft road conditions.  

�x Landfill culverts located at the norther portion of the landfill beneath the access driveway to the 

APT were observed to be in good condition and large vegetation removed annually.  

�x The landfill gas vents, and gas points are sampled on an annual basis for the following 

parameters: 

�x VOCs concentration in parts per million (ppm) 

�x Percent oxygen (O₂) 

�x Hydrogen sulfide (H₂S) concentration in ppm 

�x Percent lower explosive limit (LEL) 

�x Carbon monoxide (CO) concentration in ppm 

�x Percent carbon dioxide (CO₂), and 

�x Percent methane (CH₄) 

For all events from 2015 through 2020, the gas monitoring results were consistent with historical results 

throughout the landfill, indicating proper gas venting. Although these results are not directly related to 

RAOs for Shepley’s Hill Landfill, they are indicative of the continued absence of landfill gas migration 

away from the landfill and therefore continue to support the protectiveness of the remedy with regards to 

nearby buildings and the potential for landfill gas migration to these buildings. 

Groundwater Extraction/ATP System 

The arsenic treatment system is designed to remove arsenic from extracted groundwater through co-

precipitation with iron followed by microfiltration. The ATP is housed in a 40 x 40-foot steel building. 

The extraction system consists of two deep overburden extraction wells (EW) located at the northwestern 

portion of the landfill cap and can operate simultaneously or independently of one another.  

The SHL ATP was operational (“uptime”) approximately 85 to 92 percent of the time from 2015 to 2019. 

The average flow when online ranged from 54.2 to 58.9 gallons per minute (gpm) from 2015 to 2019. 

The average extraction rate ranged from 47.5 to 53.1 gpm. The average downtime of the ATP ranged 

from 8 to 15 percent of the total time for routine and non-routine maintenance. ATP operations, routine 

maintenance and repairs included some major equipment failures in 2016, 2018 and 2019. In 2016 the 

system CPU failed and was upgraded. In 2018, the ATP main electrical breaker malfunctioned and 

caused a 30-day shutdown of the system. In 2019, system modifications included replacement of the 

chlorine dioxide skid Programmable Logic Controller (PLC) due to critical failure.  
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High levels of sludge generation is caused from the high concentration of inorganics (primarily iron) in 

the influent. Influent arsenic concentrations have continued to decrease when compared to influent 

arsenic concentrations at the time of startup of the ATP in 2006; however, the average annual combined 

inorganic concentrations (iron, arsenic, and manganese) remain high at approximately 64.5 ppm. Total 

average sludge removed from 2015 to 2019 ranged from 250 to 406 tons. The sludge is generated 

through the microfiltration process and is stored onsite within a filter bed roll-off. Every two weeks the 

accumulated sludge is removed from the roll-off and transported under a nonhazardous waste manifest to 

a licensed disposal facility. Through December 2017, the sludge was transported to the Turnkey Landfill 

in Rochester, NH. Beginning in January 2018, the Turnkey Landfill stopped accepting sludge from all 

sources (not just the ATP). As a result, the sludge is now transported to Tradebe Treatment & Recycling 

of Stoughton in Stoughton, MA. 

The Army will be conducting a pilot test in the fall of 2020 to evaluate if the current microfiltration 

system can be replaced with a Lamella Gravity Settler and a Dynasand Filter to improve the performance 

and safety of the ATP.  

1.3 Progress Since the Last Review 

This section includes the protectiveness determinations and statements from the last five-year review as 

well as the recommendations from the last five-year review and the current status of those 

recommendations. As detailed in Appendix C, EPA raised a significant number of issues/concerns with 

the draft 2015 FYR that were not adequately addressed or resolved prior to Army’s issuance of the final 

2015 FYR. While EPA concurred on the short-term protectiveness determinations for most of the 

OUs/AOCs evaluated in the 2015 FYR Report, including OU 1 SHL, it deferred decisions regarding long 

term protectiveness until successful resolutions of the issues, recommendations and requirements set 

forth in EPA’s September 22, 2015 correspondence. 

Protectiveness Determinations/Statements from the 2015 FYR 

The remedy at SHL is considered to be protective of human health and the environment in the short-term. 

Short-term protectiveness is achieved because: 

�x There are no current health concerns due to exposure of Site-related waste to humans or the 

environment; 

�x The landfill cover system prevents exposure to the landfill waste material and contaminants; and, 

�x The remedy protects potential residential receptors from exposure to contaminated groundwater 

migrating from the landfill through land use controls that prohibits access to groundwater. 

Long-term protectiveness will be accomplished through continued performance of operation, 

maintenance, and monitoring activities and the eventual restoration of the groundwater to cleanup goals 

or background conditions. 

As previously discussed, although EPA concurred with Army’s short-term protectiveness 

determination, it was unable to concur on the long-term protectiveness determination because of the 

following unresolved issues/concerns (as set forth in EPA’s comments on the 2010 and 2015 Devens 

FYR): 

1. The current SHL remedy is inadequate for achieving the RAOs (and cleanup goals (i.e. MCLs) 

set forth in the 1995 ROD, in a reasonable timeframe - While the existing  extraction/ATP 
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appears effective in treating extracted groundwater to permitted POTW discharge limits, available 

site-specific data strongly suggests that the current extraction/ATP system, as designed, 

implemented and operated, is inadequate for achieving ROD/ESD-specified RAOs and cleanup 

levels. Army shall develop a more effective, long-term remediation strategy that: 

a. contains (and/or treats) arsenic-contaminated groundwater at the north end of the landfill; 

b. is technically feasible and cost-effective; 

c. considers whether the aerial extent of the impacted aquifer and degree of complexity in 

hydrogeologic and geochemical conditions precludes achievement of current RAOs and 

cleanup levels;  

d. is able to achieve the RAOs and cleanup goals as set forth in the 1995 ROD (or yet-to-be 

determined, site-specific cleanup target level(s) in a ROD Amendment); and, 

e. includes RAOs for the restoration of groundwater within the NIA. 

While some progress had been made between issuance of the 2010 and 2015 FYRs, Army refused to 

proceed on development of an alternate remedy without EPA acceptance of a revised CSM (that 

included dissolution of previously attenuated arsenic as the  primary/significant source of 

currently elevated arsenic concentrations). 

2. Develop a comprehensive groundwater monitoring program that effectively evaluates the 

performance of all current remedial system components - The revised 2015 LTMMP needs to be 

amended to focus specifically on the collection (and assessment) of data needed to select a final 

remedy and develop performance metrics to evaluate cleanup progress; specifically, the revised 

LTMMP shall include, at a minimum, the following:  

a. sufficient well locations, sampling frequency and analysis/statistical metrics for analysis 

of monitoring data; 

b. evaluates the performance of all current remedial system components; 

c. evaluates contaminant source strength under the landfill, plume response at the toe of the 

  landfill, and plume response in the NIA; 

d. evaluates trends in contaminant concentrations and geochemical parameters prior to and 

following startup of the ATP, 

e. analyzes concentration trends relative to remedial approach at north toe of SHL, and 

f. identifies critical DQOs (using site-specific data) to support development of a Final FS, 

selection of final remedy and development performance metrics to comprehensively 

evaluate final remedy performance. 

3. Refine the current SHL groundwater flow model that (1) accounts for the potential decline in 

arsenic concentrations in the absence of changes in “geochemical parameters” that might be used 

as indicators of redox conditions (2) incorporates site-specific data to evaluate contaminant 

source strength under the landfill, plume response at the toe of the landfill, and plume response in 

the NIA. 

4. Develop a SHL specific, arsenic background value (and/or some acceptable "range" from which 
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to gauge remedy performance) that is derived from statistical analysis of existing monitoring 

locations with datasets supported from historical or on-going sampling programs. 

5. Continue to operate the existing ATP at an extraction rate consistent with that specified in the 

SHL Contingency Remedy RD/RA Work Plan (i.e., 50 gpm) 

As stated in comments on the 2010 and 2015 FYR, EPA remains opposed to even a “temporary shut-

down” of the existing ATP nor is it willing to consider a TI waiver until all of the previously-agreed upon 

issues have been successfully addressed and all of the previously-identified tasks have been completed. 

All references to a possible system shut down should be omitted from the FYR.  

In an attempt to resolve these issues and others outlined in EPA’s September 9, 2015 comments, EPA 

invoked the dispute resolution provisions set forth in Section XIII of the 1991 Devens FFA on November 

3, 2015. After months of conference calls, meetings and email exchanges, EPA issued a “Scope of 

Work” for the Additional Work required to evaluate long-term protectiveness of the SHL remedy on 

February 24, 2016. The SHL SOW divided the required Additional Work into three, consecutive phases 

with specific tasks/subtasks to be performed in each. A description and current status of the Phase 1, 

Phase 2 and Phase 3 tasks/subtasks is provided in Table 1-3 below. A summary of the informal dispute 

resolution is included in Appendix C.  

Table 1-3. Status of Recommendations from the 2015 FYR 

2016 SHL SOW  

Phase 1 �± Demonstrate Plume Capture 

Demonstrate Sufficient Containment/Capture of Contamination Migrating from SHL 

Task # Description Current Status 

1 Delineate capture zone based on hydraulic and geochemical data Incomplete 

2 Delineate lateral & vertical extent of contaminant plume upgradient of extraction system Incomplete 

3 Delineate lateral and vertical extent of contamination downgradient of extraction system along 

Scully Road 

Completed  

6/30/18 

4.a Submit updated SHL groundwater flow model and documentation Completed 06/15/20 

4.b Validate updated SHL groundwater flow model with field-measured hydraulic head data and 

water level measurements 

Incomplete 

5 Validate extent of capture by evaluating concentration trends in specified NIA monitoring 

locations as compared to flow paths developed from the updated groundwater flow model 

Incomplete 

If EPA determines, upon completion of Phase 1 Work that the existing extraction/ATP system is not adequately capturing the plume so 

as to be protective of human health and the environment or that the Army has not submitted to EPA sufficient data to determine that the 

plume is being adequately captured, EPA will provide a supplemental SOW that the Army shall implement to collect sufficient data for 

that determination. The supplemental SOW may describe additional data needs or may describe changes to the existing treatment system 

sufficient. 

 

2016 SHL SOW 

Phase 2 �± Collect Sufficient Data to Evaluate Remedy Performance 

Task # Description Current Status 

1 Collect groundwater samples (for five (5) years) from each of the SOW-specified monitoring 

locations grouped according to key sub-areas (i.e. extraction wells (semi-annual), landfill area 

Incomplete 
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(annual), nearfield area (semi-annual), north impact area (semi-annual); upgradient area 

(annual), and barrier wall area) 

2 Perform a study to determine the site-specific background level of arsenic in groundwater using 

data from monitoring locations outside the influence of the plume (SHL SOW, Table 1 and 

Figure 4)  

Incomplete 

If EPA, after review of the data and Technical Memorandums submitted as part of Phase 2, or at a later time, determines that a 

supplemental SOW is necessary to evaluate the performance of the remedy, the Army shall implement the supplemental SOW 

provided by EPA. 

 

2016 SHL SOW 

Phase 3 - Document Remedy in a Decision Document 

Outcome # Description Current Status 

1 If EPA determines, based on the data collected in Phases 1 and 2 that the containment 

system (as it currently exists or as modified), coupled with MNA, can achieve 

restoration of the aquifer to ROD-specified cleanup levels within a reasonable period of 

time, Army shall issue the appropriate Decision Document (Explanation of Significant 

Difference or Amended ROD). 

Incomplete 

2 If EPA determines that the containment system, coupled with MNA, does not result in 

restoration of the aquifer, Army shall develop a remedy and issue a proposed plan for 

that remedy to for EPA concurrence; Army shall construct, operate and maintain the 

remedy consistent with all requirements of the FFA upon issuance of a final ROD. 

Incomplete 

 

Status of 2015 Five-Year Review 

The Draft 2015 Five-Year Review was submitted to USEPA and Massachusetts Department of 

Environmental Protection (MassDEP) in July 2015. MassDEP comments were received on July 20, 2015 

and USEPA comments were received on September 9, 2015. The U.S. Army (Army) responded to 

USEPA and MassDEP comments and, in order to meet the statutory deadline for submittal of the final 

document, issued the Final 2015 Five-Year Review on September 26, 2015. USEPA did not agree with 

all of the responses to comments, in particular, the site-specific protectiveness statements. The Army has 

reviewed the USEPA and MassDEP comments during preparation of this 2020 Five-Year Review and 

has incorporated responses, as applicable, into this document. The responses to USEPA and MassDEP 

comments on the 2015 Five-Year Review are provided in Appendix L of the Final 2015 Five Year 

Review (KGS, 2015). 

1.4 Five-Year Review Process 

1.4.1 Community Notification, Involvement & Site Intervi ews 
Details regarding community notification and involvement activities for the 2020 FYR are discussed in 

the Executive Summary, “Community Notification, Involvement and Site Interviews.” In addition to the 

general comments discussed therein, the following are comments specific to ongoing remedial activities 

at SHL.  

A property owner abutting the SHL indicated that the ongoing cleanup at SHL is acceptable and would 

like to see the landfill continue to support a quiet habitat for the abundance of observed wildlife. He 

indicated that the vacuum truck used at the plant on Tuesday’s from 7:30 to 10:30 am generates a lot of 

noise and that it would be better for the neighborhood if it came later in the morning. He suggested that if 

there is large vehicle activity, that construction crews enter from the South Gate of the landfill. He also 
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asked that trees not be cut down near the property line unless he is consulted. He asked to be contacted 

by email before activities start, when possible. 

The contractor representative for the treatment plant indicated that the ATP system was operating within 

capacity and necessary upgrades were completed during this performance period. Major issues this 

period included in 2018 an unexpected failure of the main electrical breaker and in 2019 failure of the 

PLC on the chlorine dioxide skid. Currently and since installation of the additional microfilters in 2015, 

the system is operating at its maximum capacity and efficiency. 

1.4.2 Data Review 
Groundwater quality and chemistry data from 2015 to 2019 will be used to evaluate performance and 

effectiveness of the SHL remedy (i.e. ability of the extraction/ATP system, as designed, constructed and 

operated, to effectively contain/capture the groundwater plume at the toe of the landfill, achieve the 

ROD-specified RAOs and cleanup levels, and ensure protectiveness of human health and the 

environment). To adequately evaluate each of these performance criteria, data are to be evaluated in 

accordance with the criteria and procedures set forth in the February 2016 SHL SOW (Phase 1 Task 5 & 

Phase 2 Task 1) and the recommendations described in Section 1.3 above. Results of the analyses will be 

conducted at a future time and results reported under Phase 1, Task 5 in order to support the technical 

assessment questions in Section 1.5 and protectiveness determination for the SHL remedy in Sections 

1.6.  

Groundwater and chemistry data per the 2015 LTMMP requirements from 2015 through 2019 are 

highlighted below and provided in Appendix C. The LTM and performance monitoring data for SHL are 

provided in detail in the annual operations, maintenance, and monitoring reports. Historical exceedances 

of the cleanup goals for arsenic, iron, and manganese from 1991 through 2019 are summarized in Table 

C-1. Graphical and statistical analyses of selected wells are also presented in Appendix C.  

Data reviewed for this FYR included data presented in the 2015 through 2019 Annual Reports, which are 

provided in Appendix A. The following data summaries from 2015 through 2019 include: 

�x A summary of groundwater quality results; 

�x A summary of arsenic trends for select monitoring wells; and,  

�x Supplemental sampling for VOCs and metals. 

Groundwater Summary  

Sitewide from 2015 to 2019, dissolved arsenic concentrations ranged from ND to 6,400 µg/L with 

maximum concentrations detected during the annual fall sample events within the landfill area 

(Appendix C, Table C-1). The highest concentration of arsenic detected in the spring (2017) was 

4,700 µg/L at landfill area monitoring well N5-P1. The highest concentration of arsenic detected in the 

fall (2017) was 6,400 µg/L at landfill monitoring well SHM-10-15. Arsenic concentrations declined in 

the landfill area from 6,400 µg/L in 2017 to 5,800 µg/L in 2018 to 5,600 µg/L in 2019.  

Dissolved iron concentrations ranged from ND to 113,000 µg/L with maximum concentrations detected 

annually at various locations including the north impact area, nearfield area, landfill area and barrier wall 

area (Appendix C, Table C-1). The highest concentration of iron detected in the spring (2015) was 

113,000 µg/L within the north impact area. The highest concentration of iron detected in the fall (2015) 

was 88,800 µg/L within the nearfield area. 

Dissolved manganese concentrations ranged from ND to 20,000 µg/L with maximum annual detections 

located within the nearfield or north impact areas (Appendix C, Table C-1). The highest concentration 
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of manganese detected in the spring (2015) was 14,800 µg/L within the north impact area. The highest 

concentration of manganese detected in the fall (2017) was 20,000 µg/L within the north impact area. 

Annual maximum manganese concentrations showed a decline from 20,000 µg/L in 2017 to 17,000 µg/L 

in 2018 to 14,000 µg/L in 2019.  

The annual reports for 2015-2019 indicate the results of each site-wide monitoring event illustrate a 

general groundwater flow from the southwest to the north towards Nonacoicus Brook with a deflection of 

groundwater flow to the north in the area west of the barrier wall in the overburden. There have been no 

significant changes in groundwater flow direction or identification of a new groundwater divide during 

this FYR period.  

Arsenic Trends 

An analysis of arsenic trends was performed using data from monitoring well locations identified in 

LTMMP. Mann- Kendall statistical analysis was performed for many wells located throughout the 

landfill and NIA and results are provided in annual reports. Additional evaluation of arsenic trend data 

will be conducted for EPA’s SHL SOW, Phase 1 Task 5 and Phase 2 Task 1.  

Arsenic trends graphs and Mann-Kendall statistical analysis trends (95% confidence level) using 

ProUCL software for wells or a subset of wells identified in the 2015 LTMMP (p. 20) were performed 

annually (2015-2019) and statistical analysis summary results are presented below. LTMMP wells that 

did not have at least 4 rounds of arsenic data or were below the cleanup level of 10 ug/l (or ND) were not 

analyzed. The results are provided in Appendix C.  

�x 2015 - 44 wells were selected for analysis and 32% of monitoring wells showed a decreasing 

trend, 7% of monitoring wells showed an increasing trend and 61% of monitoring wells showed 

insufficient evidence of a significant trend.  

�x 2016 - 41 wells were selected for analysis and 27% of monitoring wells showed a decreasing 

trend, 27 % of wells showed an increasing trend and 46% of wells showed insufficient evidence 

of a significant trend. 

�x 2017 - 41 wells were selected for analysis and 37% of monitoring wells showed a decreasing 

trend, 7% of wells showed an increasing trend and 23% of wells showed insufficient evidence of 

a significant trend.  

�x 2018 - 40 wells were selected for analysis and 50% of monitoring wells showed a decreasing 

trend, 5% of wells showed an increasing trend and 45% of wells showed insufficient evidence of 

a significant trend.  

�x 2019 - 40 wells were selected for analysis and 48% of monitoring wells showed a decreasing 

trend, 3% of wells showed an increasing trend and 50% of wells showed insufficient evidence of 

a significant trend.  

In addition, an analysis of arsenic trends (95% confidence level) was performed for each of the key 

subareas identified in the 2015 LTMMP using data from the associated group of monitoring well 

locations. Results for each subarea (and the monitoring locations associated with each) are summarized 

below for the most recent year (2019): 

Landfill Area (N5-Pl, SHL-99-29X, SHM-10-07, SHL-10-11, SHM-10-12, SHM-10-13, SHM-10-14, 

and SHM-10-15) – An evaluation of arsenic trends in this area revealed that SHM-10-11, located in the 

central south portion of the landfill had evidence of an increasing trend. Wells N5-P1 and SHM-10-13 
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had evidence of a decreasing trend. The other five wells had insufficient evidence of statistically 

significant trend. There is insufficient data to determine if cleanup levels are achievable.  

Nearfield Area (SHM-93-22B, SHM-05-41B, SHM-05-41C, EPA-PZ-2012-1B, EPA-PZ-2012-3A/B, 

EPA-PZ-2012-4B, EPAPZ-2012-6B, EPA-PZ-2012-7B, SHL-5, SHL-9, SHL-22, SHM-93-22C, SHM-

96-5B, SHM-96-5C, SHM-05-41A, SHM-05-42B, SHM-10-06, SHM-10-06A, and SHM-10-16) – An 

evaluation of arsenic trends in this area revealed that 9 wells had insufficient evidence of statistically 

significant trend. Eleven wells had evidence of a decreasing trend. No wells had evidence of an 

increasing trends. There is insufficient data to determine if cleanup levels are achievable.  

North Impact Area (SHM-05-40X, SHM-13-03, SHM-13-07, SHM-13-08 SHM-13-04, SHM-13-06, 

SHM-99-31C, SHM-99-32X, SHM-13-05, and SHM-13-14D) – An evaluation of arsenic trends in this 

area revealed that 6 wells had evidence of a decreasing trend. Four wells had insufficient evidence of 

statistically significant trend. No wells had evidence of an increasing trends. There is insufficient data to 

determine if cleanup levels are achievable.  

Upgradient Area (SHL-15 and SHL-24) – An evaluation of arsenic trends in this area revealed that the 

wells had insufficient evidence of statistically significant trend. There is insufficient data to determine if 

cleanup levels are achievable.  

Barrier Wall Area (No wells were evaluated for arsenic trends in this area). There is insufficient data to 

determine if cleanup levels are achievable.  

Extraction Wells (EW-1 & EW-4) – (Extraction wells were not evaluated for arsenic trends under the 

LTMMP). 

In addition, using results from the nearfield and north impact area trend analyses, an estimated time to 

achieve ROD-specified cleanup levels will be calculated under SOW Phase 1, Task 5 at a future time.  

Results of the trend analysis for the landfill area will be used to estimate the time it will take for the 

landfill source to be depleted. This analysis will be performed under the SOW Phase 1, Task 5 

requirement at a future time.  

Site-specific groundwater monitoring data comprises the primary line of evidence in evaluating 

performance and effectiveness of the SHL remedy. While existing data is insufficient to adequately 

evaluate performance of the SHL remedy, the analysis of 2015 to 2019 arsenic trend data and updated 

estimates of the time to achieve ROD-specified cleanup levels (based on the arsenic trend analysis in 

"Nearfield Area" and the "North Impacted Area" sub-areas identified in the SHL SOW) discussed above 

suggest that sole reliance on the extraction/ATP system, as currently designed, may not present a final 

solution to contain/capture contamination migrating from SHL and attain cleanup-goals beyond the 

landfill/base boundary.  

Adequacy and long-term performance of the ATP will be addressed through technical analysis to be 

conducted under SOW Phase 1 (Demonstrate Plume Capture) and Phase 2 Task 2 (Designation of 

Arsenic Background) in order to better define adequacy of the current remedy. Determination of 

background concentration for arsenic in the hydrogeologic setting for SHL will provide a critical piece of 

information to support reliable assessment of the performance of the ATP as currently configured.  

The Additional Work specified in the SHL SOW (EPA, 2016) will provide the data/information needed 

to evaluate and confirm remedy performance and effective, long-term protection of human health and the 

environment. In addition, the SHL LTMMP will be expanded to ensure that the data necessary to 

demonstrate sufficient containment/capture of contamination migration from the landfill and evaluate 



2020 Five-Year Review Report 
Former Fort Devens Army Installation, BRAC Legacy Sites 

September 2020 

 

 

1-20 

 

remedy performance is collected. The determination of background concentration for arsenic in the 

hydrogeologic setting for SHL will provide a critical piece of information to support reliable assessment 

of the performance of the ATP and evaluate other long-term remediation strategies, if warranted. 

Supplemental Sampling to Support Five Year Review 

At the request of EPA in support of the 2020 Five Year Review, the Army collected supplemental 

groundwater samples for selected VOCs and metals analyses from most of the 1995 ROD-specified 

historical LTM well locations along the eastern edge and downgradient of the landfill and at additional 

locations in accordance with the approved workplan (KGS, 2019). EPA requested samples be collected 

in fall 2019 and spring 2020 and parameters were compared to the cleanup levels referenced in the 1995 

ROD and presented in Table C-2 in Appendix C. Several additional locations (not ROD-specified) were 

added downgradient of the landfill based on the present-day monitoring well network including EW-01, 

EW-04, SHM-10-16, SHM-99-31C and SHM-99-32X. At each location, samples were collected for field 

parameters and offsite laboratory analysis of three VOCs and eight dissolved metals. The supplemental 

VOCs analyzed included COCs identified in the ROD: 1,2-dichlorobenzene, 1,2-dichloroethane and 

1,4-dichlorobenzene. The supplemental dissolved metals analyzed included the COCs identified in the 

ROD: aluminum, arsenic, chromium, iron, lead, manganese, nickel, and sodium. Field parameters were 

recorded including turbidity, dissolved oxygen, temperature, pH, specific conductivity, and oxygen 

reduction potential (ORP). The field and laboratory parameters are used as indicators of current 

conditions at the landfill’s eastern edge and downgradient of the landfill. Per the 1995 ROD, the highest 

organic (VOC) concentrations in the downgradient monitoring wells included SHL-11, SHL-19, SHL-20 

and SHM-93-10C and the highest inorganic concentrations in downgradient wells, SHL-10, SHL-11, 

SHL-19 SHL-20 and SHM-93-22C (SHM-93-10C was not sampled). Sampling results are in Table C-2 

in Appendix C. 

The fall 2019 supplemental sampling results are summarized below: 

�x SHL-10, SHL-11, SHL-19, SHL-20, and SHM-93-22C (wells selected based on the historical 

detections of VOCs/inorganics at these locations near the barrier wall and eastern boundary of 

landfill). Arsenic, iron, manganese, and sodium exceeded cleanup levels at SHL-11. The other 

metals did not exceed the cleanup levels. No VOCs exceeded cleanup levels. Chemistry results 

from SHL-10 and SHL-20 were rejected, as it was concluded that a field error occurred with 

sample labelling from these two well locations.  

�x SHM-10-16, SHP-99-31C, and SHM-99-32X (wells selected downgradient of the historical 

VOCs/inorganics detections). Arsenic, iron, manganese, and sodium exceeded cleanup levels at 

these locations with the exception of iron at SHM-99-32X. The other metals did not exceed the 

cleanup levels. No VOCs exceeded cleanup levels. 

�x EW-01 and EW-04 (located at the ATP to assess COCs at the influent sampling ports of each 

extraction well). Arsenic, iron, and manganese exceeded cleanup levels at these locations. The 

other metals did not exceed the cleanup levels. No VOCs exceeded cleanup levels. 

The spring 2020 supplemental sampling results are summarized below: 

�x SHL-10, SHL-11, SHL-19, SHL-20, and SHM-93-22C (wells selected based on the historical 

detections of VOCs/inorganics at these locations near the barrier wall and eastern boundary of 

landfill). No metals or VOCs exceeded cleanup levels at SHL-10, SHL-19, and SHM-93-22C . 

Only sodium exceeded cleanup level in SHL-20. Only arsenic, iron, manganese, and sodium 
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exceeded cleanup levels at SHL-11. No VOCs exceeded cleanup levels.  

�x SHM-10-16, SHP-99-31C, and SHM-99-32X (wells selected downgradient of the historical 

VOCs/inorganics detections). Arsenic, iron, manganese, and sodium exceeded cleanup levels at 

these locations with the exception of iron at SHM-99-32X. The other metals (aluminum, chromium, 

lead, nickel) did not exceed the cleanup levels. No VOCs exceeded cleanup levels. 

�x EW-01 and EW-04 (located at the ATP to assess COCs at the influent sampling ports of each 

extraction well). Arsenic, iron, and manganese exceeded cleanup levels at these locations. The 

other metals (aluminum, chromium, lead, nickel) did not exceed the cleanup levels. No VOCs 

exceeded cleanup levels. 

Overall, the fall 2019 and spring 2020 water quality results in support of the 2020 five-year review were 

comparable and similar with the exception of fall 2019 rejected data from SHL-10 and SHL-20. 

Barrier Wall Performance Monitoring 

The barrier wall evaluation was performed, is under review, but has insufficient data for a full evaluation. 

The barrier wall assessment included analysis of water levels and dissolved arsenic concentration data to 

evaluate groundwater flow and arsenic flux from the landfill to Red Cove. To evaluate the effect of the 

barrier wall on geochemistry and dissolved arsenic, a trend analysis of dissolved arsenic concentrations 

was performed for monitoring wells located west (upgradient) and east (downgradient) of the barrier 

wall. The geochemical trend analysis for the barrier wall will be provided under Phase 1, Task 5 SOW.  

1.4.3 Site Inspection 

A site inspection was conducted on February 10, 2020 in support of the five-year review. The purpose 

of the inspection was to assess the protectiveness of the remedy. Annual fall inspections (2015-2019) 

are conducted to ensure protectiveness of the selected remedial action and that performance objectives 

listed above were being met. Features of the landfill that were inspected included the cover system, 

drainage system, gas vent system, access road, monitoring wells and piezometers. Observations were 

made regarding the vegetative cover, vegetative types, erosion, settlement and general conditions. The 

overall condition of the landfill was satisfactory. 

The FYR site inspection for SHL was conducted on February 10, 2020. The inspection was documented 

using site inspection forms in accordance with the USEPA Five Year Review Guidance (EPA, 2001). 

Features of the landfill that were inspected included the cover system, drainage system, gas vent system, 

access road, monitoring wells and piezometers. Observations were made regarding the vegetative cover, 

vegetative types, erosion, settlement and general conditions. The overall condition of the landfill for the 

five-year site inspection was acceptable based on observations of the specific features of the landfill per 

the requirements of the ROD landfill covering maintenance requirements (P. 49) and annual landfill 

inspection reports per Appendix D of the LTMMP (Sovereign, 2015). The inspection checklist is 

included in Appendix C along with supporting photographs. 

1.5 Technical Assessment 

In accordance with EPA’s 2001 “Comprehensive Five-Year Review Guidance" the technical assessment 

of a remedy should examine the following three questions which provide a framework for organizing and 

evaluating data and information and ensure that all relevant issues are considered when determining the 

protectiveness of the remedy: 

�x Question A: Is the remedy functioning as intended by the decision documents? 
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�x Question B: Are exposure assumptions, toxicity data, cleanup levels, and remedial action 

objectives used at the time of the remedy still valid? 

�x Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy? 

Responses are provided as follows: 

QUESTION A: Is the remedy functioning as intended by the decision documents? 

Question A Summary: 

While various components of the SHL remedy (i.e. landfill cover maintenance, landfill gas collection 

system maintenance, long-term landfill gas monitoring, ICs, and educational programs) are in place and 

appear to be functioning as intended in the ROD/ESDs, EPA has requested additional data collection and 

data evaluation activities to evaluate whether the remedial action, specifically the groundwater 

extraction/ATP system, and barrier wall components can effectively achieve RAOs and cleanup levels in 

a reasonable time frame and ensure protection of human health and the environment. This is discussed 

further in Section 1.6.1 Other Findings. 

Remedial Action Performance 

The landfill cover maintenance, landfill gas collection system maintenance, long-term landfill gas 

monitoring, ICs, and educational programs portions of the remedy continue to be protective of human 

health and the environment. Land fill cap inspections, landfill gas monitoring, groundwater monitoring, 

and IC enforcement monitoring are conducted at the required frequencies specified in the ROD/ESDs. 

No IC breaches have been reported. Groundwater extraction, treatment, and discharge to the Ayer POTW 

is ongoing and continues to be needed since groundwater contaminant concentrations still exceed cleanup 

criteria. EPA has requested additional data collection and evaluation to determine whether the 

groundwater extraction/ATP system, and barrier wall components can effectively achieve RAOs and 

cleanup levels in a reasonable time frame and ensure continued protection of human health and the 

environment. This is discussed further in Section 1.6.1 Other Findings. 

System Operations/O&M 

Operating procedures for the non-groundwater treatment components (i.e. landfill inspections, landfill 

gas monitoring, groundwater monitoring, IC enforcement, and educational programs) are working in a 

manner that will continue to maintain the effectiveness of the portions of the remedy addressed by these 

components. As discussed in Section 1.2.4, the ATP operations, routine maintenance and repairs were 

normal during this time with the exception of equipment failures in 2016, 2018 and 2019 that resulted in 

unscheduled system downtime. These major equipment failures are likely related to the age of the 

system.  EPA has requested additional data collection and evaluation to determine whether the 

groundwater extraction/ATP system, and barrier wall components can effectively achieve RAOs and 

cleanup levels in a reasonable time frame and ensure continued protection of human health and the 

environment. This is discussed further in Section 1.6.1 Other Findings. 

Implementation of Institutional Controls and other Measures 

The current ICs were identified in the 2013 ESD and 2014 LUCIP and are described below. These fall 

under the category of “Governmental Controls” as defined in EPAs’ 2011 guidance titled: Recommended 

Evaluation of Institutional Controls: Supplement to the “Comprehensive Five-Year Review Guidance”. 

�x Zoning By-Laws of the Town of Ayer - Town of Ayer Subdivision Control Regulations and Town 
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of Ayer Building Department Permitting Requirements. Town of Ayer zoning, permitting and 

building requirements to which the use of all new or existing buildings, other structures or land 

must comply. 

�x Moratorium on Groundwater Use within the Area of Land Use Controls - The Ayer Board of 

Health (BOH) has issued a Moratorium on Groundwater Use (Appendix B of the 2014 LUCIP). 

�x Ayer Board of Health (BOH) Well Regulations (Adopted January 10, 2001) – Town of Ayer 

permitting requirements for the installation and use of new drinking water wells. 

�x Massachusetts Drinking Water Regulation 310 CMR 22.00 – the state regulatory permitting 

and approval process for any new drinking water supply wells in Massachusetts that 

propose to service more than 25 customers or exceed a withdrawal rate of 100,000 gallons per 

day. 

During this FYR period the Army also implemented the following affirmative measures described in the 

2013 ESD and 2014 LUCIP to further ensure that the LUC performance objectives are being met. 

Public education and outreach via ongoing periodic distribution of educational materials and 

groundwater use surveys to be distributed to all property owners and residents with the stated goal 

of confirming that no groundwater wells are in use within the entire area of LUCs 

A door-to-door survey was conducted on September 3 and 5, 2019 to 1) collect updated information on 

the property record, 2) explain the arsenic distribution in the groundwater aquifer and the health impacts 

that may result from drinking contaminated groundwater, 3) explain that using contaminated 

groundwater for irrigation or dermal contact of contaminated groundwater is prohibited and 4) explain 

that installation of a private well or well point that draws groundwater from the contaminated aquifer is 

prohibited. The survey questionnaire form was completed for each address within the NIA. Information 

obtained and documented in the survey questionnaire form for each address during the door to door 

survey was tabulated in a summary table including updates on occupant name; listed if occupant was 

home; cross referenced if address was listed on Town of Ayer metered water user list; cross referenced to 

Town of Ayer assessors online database for property owner information; confirmed water supply 

connection; documented if any private wells were present on property and in use; documented if 

occupant received advanced mailing notification of the door to door survey; confirmed no groundwater 

use for consumption, irrigation or dermal contact; documented if an abandoned well was present on 

property; and, documented if any cross connections existed. It was documented if the occupant was not 

home and if so, a second educational pamphlet (separate from the mailing) was left at the door or 

mailbox.  

Meet with town officials (Ayer BOH, Department of Public Works (DPW), etc.) annually, or more 

frequently if necessary. 

On January 16, 2020 the Army confirmed with Town of Ayer that the “Restriction Groundwater Use” 

pamphlet was updated and posted on the Ayer BOH website. On January 16-17, 2020, the Army 

conducted phone interviews with the Ayer DPW Superintendent, Nashoba Associated BOH, and Ayer 

Building Commissioner. The Ayer DPW Superintendent stated that he was aware of the LUCs and has 

no issues with the current LUC implementation or coverage area. The Nashoba Associated BOH 

representative stated that she is aware of the pamphlet and planned to distribute it to the BOH. The Ayer 

Building Commissioner noted that he is familiar with the pamphlet and has no issues with LUC 

implementation. 
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Distribution of the LUCIP to local and federal parties. 

The LUCIP was finalized in August 2014 and copies were provided to the Town of Ayer Board of 

Health, Department of Public Works, and Building Department. A copy of this LUCIP was placed in the 

central Army repository and the public libraries for the Town of Ayer, Massachusetts. A copy of this 

LUCIP was also provided to all property owners within the Area of LUCs along with the initial survey of 

landowners and educational pamphlet distribution. 

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time 

of remedy selection still valid? 

No. There have been changes in standards and TBCs since the 1995 ROD, 2005 ESD, and 2013 ESD 

were issued, but none affect protectiveness of the remedy for reasons discussed below. The changes as 

described below are not expected to alter the protectiveness of the remedy because land use controls 

prevent future residential exposure to groundwater.  

Question B Summary: 

Changes to MCLs for two chemicals of concern (arsenic and nickel) have occurred and are identified in 

Table 1-4 below. These changes are not expected to alter the protectiveness of the remedy, because the 

remedy relies on land use controls to restrict access to groundwater so the potential exposure pathway to 

the contaminants remains incomplete. Also discussed below, the changes to Federal floodplain 

regulations at 40 CFR Part 6 require preventing the release of contamination from waste management 

units and other remedial infrastructure up to the 500-year floodplain elevation. The 500-year floodplain is 

higher in elevation than the bottom of the wastes in the landfill. Additional evaluation of the landfill cap 

design is included in the Other Findings section below.  

EPA published updated policy addressing PFAS, specifically PFOA, PFOS and PFBS as described 

further below. These changes do not affect the current protectiveness of the remedy because the remedy 

relies on land use controls to prevent future residential exposure to groundwater. PFAS including PFOA, 

PFOS and PFBS are currently being investigated at SHL as part of the base-wide PFAS RI discussed in 

Section 12 of this FYR. There are no changes to in risk assessment methods or exposure pathways that 

affect the protectiveness of the remedy. Expected progress towards meeting RAOS will be determined as 

part of the SHL SOW Phase 1 Task 5 and Phase 2 Task 1 activities discussed further in Section 1.6.1 

Other Findings. 

Changes in Standards and TBCs 

A review of Applicable or Relevant and Appropriate Requirements (ARARs) was performed to 

determine the impact on the remedy due to any changes in standards that were identified as ARARs in  

the 1995 ROD1, newly promulgated standards for chemicals of potential concern, and TBCs (to be 

 

1 The 1995 ROD stated that the ARARs for the Alternative SHL-9 are the same as for Alternative SHL-2 with the 

addition of the General Pretreatment Program regulations (40 CFR 403) promulgated pursuant to the Clean Water Act. 

These regulations require that nondomestic wastewater discharges to a POTW must comply with the general 

prohibitions of the regulation, any categorical pretreatment standards, and local pretreatment standards. The discharge 

of groundwater to the POTW would be sampled to evaluate compliance with the regulation. The 2005 ESD did not 

discuss ARARs. 
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considered) that may affect the protectiveness of the remedy.  Location-and action-specific ARARs listed 

in 1995 ROD have been met since the remedial construction work has been completed. Changes to 

chemical-specific ARARs are summarized below. 

Table 1-4. Evaluation of Chemicals of Concern Cle�D�Q�X�S���/�H�Y�H�O�V�����6�K�H�S�O�H�\�¶�V���+�L�O�O��Landfill 

Chemical of Concern1 

ROD 

Cleanup 

Goal 

(CG) 

(µg/L) 

Basis 

Current 

MCL 

(µg/L) 

Current 

MassDEP 

MMCL 

(µg/L) 

Change to CG 

Needed? 

Arsenic 50 MCL 10 10 Yes. Current 

MCL and MMCL 

is lower than CG 

Chromium 100 MCL 100 100 No 

1,2-Dichlorobenzene (o) 600 MCL 600 600 No 

1,4-Dichlorobenzene (p) 5 MMCL 75 5 No Change 

1,2-Dichloroethane 5 MCL 5 5 No 

Lead 15 Action Level 15 15 No 

Manganese 291 Background 502 502 No. Background 

concentration 

selected as CG in 

ROD 

Nickel 100 MCL None 1003 Yes. MCL 

remanded in 

1995 

Sodium 20,000 Health 

Advisory 

20,000 20,0003 No 

Aluminum 6,870 Background 50 – 2002 50 – 2002 No 

Iron 9,100 Background 3002 3002 No 

Notes: 

1. The LTM Program (Stone and Webster Technology and Services, 1996) established arsenic, 1,2-dichlorobenzene, 1,4-

dichlorobenzene, and 1,2-dichloroethane as trigger chemicals because of the carcinogenic risk associated with each of these 

compounds. 

2. Secondary MCL or MMCL. 

3. Massachusetts Drinking Water Guideline. 

New standards are considered during the five-year review process as part of the protectiveness 

determination. Under the NCP, if a new requirement is promulgated after the ROD is signed, and the 

requirement is determined to be an ARAR, the new requirement must be attained only if necessary, to 

ensure that the remedy is protective of human health and the environment. 

EPA guidance states:  

“Subsequent to the initiation of the remedial action new standards based on new scientific information or 

awareness may be developed and these standards may differ from the cleanup standards on which the 

remedy was based. These new … [standards] should be considered as part of the review conducted at 
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least every five years under CERCLA §121(c) for sites where hazardous substances remain on-site. The 

review requires EPA to assure that human health and the environment are being protected by the 

remedial action. Therefore, the remedy should be examined in light of any new standards that would be 

applicable or relevant and appropriate to the circumstances at the site or pertinent new [standards], in 

order to ensure that the remedy is still protective. In certain situations, new standards or the information 

on which they are based may indicate that the site presents a significant threat to health or environment. 

If such information comes to light at times other than at the five-year reviews, the necessity of acting to 

modify the remedy should be considered at such times.” (See CERCLA Compliance with Other Laws 

Manual: Interim Final (Part 1) EPA/540/G-89/006 August 1988, p. 1-56.) 

PFAS: In May 2016, EPA issued final lifetime drinking water health advisories (HA) for PFOA and 

PFOS. The EPA HA for PFOA and PFOS is 70 ng/L (ppt) individually or combined. See also EPA’s 

Interim Recommendations to Address Groundwater Contaminated with Perfluorooctanoic Acid and 

Perfluorooctanesulfonate [OSWER DIRECTIVE 9283.1-47, Dec. 19, 2019]. 

In June 2019, MassDEP established an Office of Research and Standards Guideline (ORSG) level for 

drinking water that extended the EPA advisory to include PFOS, PFOA, perfluorononanoic acid (PFNA), 

perfluorohexane sulfonic acid (PFHxS), and perfluoroheptanoic acid (PFHpA). The ORSG level is 70 

ng/L (ppt) and applies to the total summed level of all five compounds. An MCL of 20 ng/L (ppt) has 

been proposed for these five compounds plus PFDA; public comment closed in February 2020. 

The presence of PFAS in groundwater, and surface water and sediment at SHL is being investigated to 

address PFAS at former Fort Devens. The on-going base wide PFAS remedial investigation is discussed 

in Section 13 of this FYR. 

Federal Floodplain Management: Federal regulations at 40 CFR Part 6, Appendix A identified in the 

ROD were withdrawn. Furthermore, these regulations, and therefore the current CERCLA remedy, only 

addressed potential floodplain impacts up to the 100-year flood elevation. Current federal floodplain 

regulations at 40 CFR Part 9 require a greater assessment of potential floodplain impacts, including 

preventing the release of contamination from waste management units and other remedial infrastructure 

up to the 500-year floodplain elevation. The Army has assessed potential floodplain impacts from a 500-

year flood event on the Shepley’s Hill Landfill. Based on the information provided in OLIVER, the 

Massachusetts GIS system, the 500-year floodplain appears to lie between 226- and 246-feet above sea 

level. The 1995 ROD describes the bottom of the waste at Shepley’s Hill Landfill at 214 feet above sea 

level in the north and central portions of the landfill, and at 230 feet above sea level in the southeast 

portion of the landfill. As part of the Phase I closure, refuse within 100 feet of the 100-year floodplain 

was removed and relocated elsewhere in the landfill. The 1996 close out report (Stone and Webster, 

1996) describes the bottom of the waste at 220 feet above sea level at the north end of the landfill, and at 

225 feet above sea level in the central and northeast portions of the landfill. Based on the above 

information, there is potential for the 500-year flood level to impact the wastes that remain in place. 

Changes in Toxicity and Other Contaminant Characteristics 

EPA has published updated policy addressing PFAS, specifically PFOA, PFOS and PFBS as described 

below. These changes do not affect the current protectiveness of the remedy because the remedy relies on 

land use controls to prevent future residential exposure to groundwater. EPA has also updated toxicity 

values for lead in soil. These changes do not affect the current protectiveness of the remedy because the 

average soil concentrations remain below EPA’s updated screening level of 200 ppm. 

�x 2016 PFOA/PFOS non-cancer toxicity values 
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In May 2016, EPA issued final lifetime drinking water health advisories for perfluorooctanoic acid 

(PFOA) and perfluorooctane sulfonate (PFOS), which identified a chronic oral reference dose 

(RfD) of 2E-05 mg/kg-day for PFOA and PFOS (USEPA, 2016a and USEPA, 2016b). These RfD 

values should be used when evaluating potential risks from ingestion of contaminated groundwater 

at Superfund sites where PFOA and PFOS might be present based on-site history. Potential 

estimated health risks from PFOA and PFOS, if identified, would likely increase total site risks due 

to groundwater exposure. Further evaluation of potential risks from exposure to PFOA and PFOS in 

other media at the Site might be needed based on site conditions and may also affect total site risks.  

�x 2014 PFBS non-cancer toxicity value 

Perfluorobutanesulfonic acid (PFBS) has a chronic oral RfD of 2E-02 mg/kg-day based on an EPA 

Provisional Peer Reviewed Toxicity Value (PPRTV) (USEPA, 2014a). This RfD value should be 

used when evaluating potential risks from ingestion of contaminated groundwater at Superfund 

sites where PFBS might be present based on-site history. Potential estimated health risks from 

PFBS, if identified, would likely increase total site risks due to groundwater exposure. Further 

evaluation of potential risks from exposure to PFBS in other media at the Site might be needed 

based on site conditions and may also affect total site risks.  

�x Lead in Soil Cleanups 

Updated scientific information indicates that adverse health effects are associated with blood lead 

levels (BLLs) at less than 10 µg/dL. Several studies have observed “clear evidence of cognitive 

function decrements in young children with mean or group BLLs between 2 and 8 μg/dL.” Soil 

screening, action or cleanup level developed based on the previous target BLL of 10 μg/dL may not 

be protective. 

EPA’s approach to evaluate potential lead risks is to limit exposure to residential and commercial 

soil lead levels such that a typical (or hypothetical) child or group of similarly exposed children 

would have an estimated risk of no more than 5% of the population exceeding a 5 µg/dL blood lead 

level (BLL). This is based on evidence indicating cognitive impacts at BLLs below 10 µg/dL. 

Additionally, this approach aligns with the Lead Technical Review Workgroup’s current support 

for using a BLL of 5 µg/dL as the level of concern in the Integrated Exposure Uptake Biokinetic 

Model (IEUBK) and Adult Lead Methodology (ALM). A target BLL of 5 µg/dL reflects current 

scientific literature on lead toxicology and epidemiology that provides evidence that the adverse 

health effects of lead exposure do not have a threshold. 

EPA’s 2017 OLEM memorandum “Transmittal of Update to the Adult Lead Methodology’s 

Default Baseline Blood Lead Concentration and Geometric Standard Deviation Parameters” 

(OLEM Directive 9285.6-56) provides updates on the default baseline blood lead concentration and 

default geometric standard deviation input parameters for the Adult Lead Methodology. These 

updates are based on the analysis of the NHANES 2009-2014 data, with recommended updated 

values for baseline blood lead concentration being 0.6 µg/dL and geometric standard deviation 

being 1.8. 

Using updated default IEUBK and ALM parameters at a target BLL of 5 µg/dL, site-specific lead 

soil screening levels (SLs) of 200 ppm and 1,000 ppm are developed for residential and 

commercial/industrial exposures, respectively.  

As part of this FYR, the lead results in confirmation samples collected at SHL during the RI and 

Supplemental RI were reviewed to determine if average lead concentrations exceeded the updated 
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screening level of 200 ppm for residential exposure. Three soil leachate samples were collected from the 

landfill during the RI. All lead concentrations were less than 200 ppm. During the Supplemental RI, soil 

samples were collected at multiple depths from seven soil borings. Lead concentrations exceeded 200 

ppm in one sample from boring SP-10-12 and four samples (not including a duplicate) from boring SP-

10-15. The average concentration for lead in SP-10-12 was 61 ppm. The average concentration for lead 

in SP-10-15 was 139 ppm. Based on this review, no further remedial work is necessary to address 

remaining lead in soil. 

Changes in Risk Assessment Methods 

There have been changes to EPA’s risk assessment methodologies since the 1995 ROD and 2015 FYR. 

As noted above, these changes do not affect the current protectiveness of the remedy because the remedy 

relies on land use controls to prevent future residential exposure to groundwater. 

In 2014, EPA finalized a Directive to determine groundwater exposure point concentrations (EPCs) 

https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236917 

This Directive provides recommendations to develop groundwater EPCs. The recommendations to 

calculate the 95% UCL of the arithmetic mean concentration for each contaminant from wells within the 

core/center of the plume, using the statistical software ProUCL, could result in lower groundwater EPCs 

than the maximum concentrations routinely used for EPCs as past practice in risk assessment, leading to 

changes in groundwater risk screening and evaluation. In general, this approach could result in slightly 

lower risk or higher screening levels. (Reference: USEPA. 2014. Determining Groundwater Exposure 

Point Concentrations. OSWER Directive 9283.1-42. February 2014.) 

Changes in Exposure Pathways 

Since the previous FYR, there have been no changes in current or expected land use, or human health or 

ecological receptors, or exposure pathways that could affect the protectiveness of the remedy. There have 

been no changes to the exposure pathways evaluated in the 1995 ROD and 2006 ESD. As further 

discussed below, there have been changes to exposure parameters, but these do not affect the 

protectiveness of the remedy. 

�x 2014 OSWER Directive on the Update of Standard Default Exposure Factors  

In 2014, EPA finalized a Directive to update standard default exposure factors and frequently asked 

questions associated with these updates. https://www.epa.gov/sites/production/files/2015-

11/documents/oswer_directive_9200.1-120_exposurefactors_corrected2.pdf . Many of these 

exposure factors differ from those used in the risk assessment(s) supporting the ROD(s). These 

changes in general would result in a slight decrease of the risk estimates for most chemicals. 

(Reference: USEPA. 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of 

Standard Default Exposure Factors. OSWER Directive 9200.1-120. February 6, 2014.) 

�x 2018 EPA VISL Calculator  

In February 2018, EPA launched an online Vapor Intrusion Screening Level (VISL) calculator 

which can be used to obtain risk-based screening level concentrations for groundwater, sub-slab 

soil gas, and indoor air. The VISL calculator uses the same database as the Regional Screening 

Levels for toxicity values and physiochemical parameters and is automatically updated during the 

semi-annual RSL updates. Please see the User’s Guide for further details on how to use the VISL 

calculator. https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator.  
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Vapor intrusion (VI) was not recognized as an exposure pathway of concern at SHL in either the ROD or 

ESD. Therefore, the VISL calculator has not been run for this site. 

Expected Progress Towards Meeting RAOs 

The large number of wells with no significant arsenic trend (50 percent of the monitoring network), high 

concentration of arsenic in groundwater during 2015 – 2019 review period (up to 6,400 µg/L), and 

number of wells exceeding the MCL (59 percent as of Fall 2019) suggest that the remedy will have 

difficulty in achieving cleanup levels. Additional evaluation of 2015 – 2019 monitoring data will occur 

as part of the SHL SOW Phase 1 Task 5 and Phase 2 Task 1 activities summarized in the 

Issues/Recommendations section below. This evaluation will include updated estimates of the time to 

achieve the cleanup goal of MCLs in the Nearfield Area and North Impacted Area and updated estimates 

of the time it will take the landfill source to be depleted. 

QUESTION C: Has any other information come to light that could call into question the protectiveness of 

the remedy? 

No other information come to light that could call into question the protectiveness of the remedy.  No 

weather-related events or natural disaster impacts have affected the protectiveness of the remedy during 

this FYR period. 

1.6 Issues/Recommendations 

There were no issues identified that affect the protectiveness of the remedy and therefore no 

recommendations.  However, EPA and Army have identified several additional steps that will help in 

future evaluations of remedy performance and will be included in future five-year review evaluations.  

These are identified below in Section 1.6.1 Other Findings. 

1.6.1 Other Findings 
The following are EPA requests and other recommendations that were identified during the FYR.  It is 

noted that EPA’s requests involve additional planning documents, sampling, and data evaluation, that 

will be completed outside of the FYR period. Planning documents (LTMMP, sampling plans, etc.) are 

administrative in nature and do not affect protectiveness of a remedy.  Until the work described in the 

plan has been completed, there is no basis for predetermining how the results will or will not affect 

performance or protectiveness of the remedy.  The results of the requested additional sampling and data 

evaluation will be provided in future reports and incorporated into the next FYR.   

�x EPA has requested that Army demonstrate plume capture by completing SHL SOW Phase 1 

tasks 1, 2, 4, and 5 (Task 3 has already been completed).  This work is in progress and consists 

of monitoring and assessment activities only (e.g. no changes to the remedy itself).   

�x EPA has requested that Army collect sufficient data to evaluate remedy performance by 

completing SHL SOW Phase 2 Tasks 1 &2.  This work will commence upon successful 

completion and acceptance by EPA of all Phase I activities.  Phase II also consists of 

monitoring and assessment activities only.   

�x EPA has requested that Army submit a revised draft LTMMP for a comprehensive groundwater 

monitoring program that evaluates performance and verifies effectiveness of all remedial 

system components.  The revised LTMMP should include sampling to evaluate barrier wall 

performance, verify attainment of ROD RAOs, and monitor/verify continued success of the 

SHL and Plow Shop Pond (Red Cove) removal actions.   
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�x EPA has requested that Army submit a draft work plan for pore water and sediment sampling in 

the Red Cove area of Plow Shop Pond and conduct the sampling.   

�x EPA has requested that Army reassess the barrier wall performance based on EPA comments on 

the draft assessment report. EPA requested the inclusion of pore water and sediment sampling 

activities in Red Cove area of Plow Shop Pond noted above. 

�x It is recommended that the Army review the landfill cap design to determine if additional 

measures are necessary to protect the landfill from a 500-year flood event. 

1.7 Protectiveness Statement 

Protectiveness Statement(s) 

Operable Unit: 

OU01 - Shepley’s Hill 

Landfill AOC 4,5, and 18 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement: 

The remedy at Shepley’s Hill Landfill (AOCs4, 5 and 18) is protective of human health and 

environment. 

The groundwater remedy, i.e., landfill cap and contingency pump and treat remedy, are functioning 

as intended in the ROD. Exposure pathways that could result in unacceptable risk are being 

controlled.  LUCs are in place that protect potential residential receptors from exposure to impacted 

groundwater migrating from the landfill having chemicals in excess of MCLs.  LUCs are enforced 

as demonstrated by the site interviews and site inspections performed annually and for this 

FYR.  The groundwater extraction system continued to operate at the required pumping rate and 

monitoring data support the effectiveness of the groundwater remedy.   Monitoring data demonstrate 

that the barrier wall is diverting groundwater to the north in the area west of the barrier wall in the 

overburden. 

The RAOs have been achieved through implementation of LUCs and construction, operation, and 

maintenance of the landfill cap, groundwater treatment system, and the barrier wall. LUCs are 

enforced, and no exposures are currently occurring or imminent. 

1.8 Next Review 

The next FYR for SHL is required five years from the completion of this review (September 2025). 

1.9 References 

References are included in Appendix A. 
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2 DEVENS CONSOLIDATION LANDFILL AND CONTRIBUTOR SITES (OU 2 

/ AOCs 9, 40, and SA 13 (SOLID WASTE) 

2.1 Introduction  

This is the fifth FYR for the Devens Consolidation Landfill (DCL), the last being completed in 2015 

(KOMAN 2015). Because the contributor sites AOC 9, 40 and SA 13 were inadvertently omitted from 

the 2015 FYR, EPA required that it be evaluated in an Addendum to the 2015 FYR Report (KGS, 

2020a). In accordance with CERCLA, the NCP and EPA FYR guidance, the DCL and contributor sites 

AOCs 9, 40, and SA 13 are discussed in this 2020 FYR because hazardous substances, pollutants, or 

contaminants remain at these sites above levels that allow for unlimited use and unrestricted exposure 

(UU/UE). 

2.1.1 Site Background 
On December 8, 1997, Army issued the first of two Proposed Plans for the cleanup of the seven landfills 

(AOCs 9, 11, 40 and 41 and SAs 6, 12 and 13) that called for the complete excavation of landfilled debris 

at three of the seven landfills, limited removal of surficial debris at others and relocation/disposal in a 

new landfill to be constructed near the existing Shepley's Hill Landfill (OU 1).  

In response to public comments received on the December 1997 proposed remedy, the Army issued a 

revised Proposed Plan on November 25, 1998 that included (1) no further action for SA 6, (2) surface 

debris, hot spot removal and site monitoring at AOC 41 and SA 12 (both located in the Army-retained, 

South Post area of the former Fort Devens); and, (3) full debris removal at AOCs 9, 11, 40, and SA 13 

and relocation/disposal of excavated soils, sediments and other debris either at an offsite landfill or at a 

new onsite landfill to be constructed at the former golf course driving range.  

Upon construction of the consolidation landfill, excavation of landfilled debris, and collection/evaluation 

of confirmatory sampling data, no further action was required for AOC 9 and site monitoring 

requirements for AOC 41 were incorporated into the 1996 South Post Impact Area (SPIA) ROD. The 

MassDEP is responsible for future monitoring as SA 12 (HLA, 1999). Because contaminants were 

detected (and remain) above levels permissible of unrestricted future use, AOCs 9 and 40 and SA 13 are 

evaluated in this 2020 FYR.  

Each of the seven landfills are discussed below. A site chronology and additional SA/AOC-specific 

background information are included in Appendix D. 

AOC 9 was located on the former North Post, north of Walker Road and west of the wastewater 

treatment plant. The landfill was operated from the late 1950s until 1978 and was used by the Army, 

National Guard, site contractors, and off-post personnel. Landfill materials at AOC 9 were generally 

demolition debris, including wood, concrete, asphalt, metal, brick, glass, and tree stumps. Debris volume 

was estimated to be 112,000 cy. 

AOC 11 was located east of Lovell Road on the Main Post, adjacent to the Nashua River. The two-acre 

landfill received wood-frame hospital demolition debris from 1975 to 1980. Debris volume was 

estimated to be approximately 35,000 cy. The landfill was within a wetlands complex that runs along the 

western side of the Nashua River. East of the landfill, a 40-ft wide soil berm separated the landfill from 

the Nashua River. Refuse, including large pieces of metal, wood, bricks, and other construction debris 

was exposed at the ground surface throughout the site, except where an access road has been constructed 

over the fill. The landfill area was vegetated and is bordered on the north and south by wetlands. 

AOC 40 was located along the edge of Patton Road in the southeastern portion of the Main Post. It 
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extended out into the former wetland along Cold Spring Brook (CSB), now submerged beneath CSB 

Pond. This area was used for the disposal of construction debris (masonry, asphalt, wire and metal), ash, 

stumps, and logs. 

AOC 41 was located on the former South Post of Fort Devens, approximately one-half mile west of the 

Still River Gate, on the north shore of New Cranberry Pond. The landfill, less than one-quarter acre in 

size, was used up to the 1950s for disposal of nonexplosive military and household debris, including 

beverage cans, bottles, and motor vehicle parts. Debris volume was estimated to be approximately 1,500 

cy. 

SA 6 was located on the eastern side of Shirley Road on the South Post. The area was used between 1850 

and 1920, prior to Army ownership, for disposal of household debris, primarily metal and glass. The 

volume of debris in the landfill was estimated to be 500 cy.  

SA 12 was located on a steep, wooded slope adjacent to the Nashua River floodplain and partially 

encroaching on wetlands on the South Post. The area was used by the Army from 1960 to the late 1980s. 

The debris came from construction and range operations, consisting mostly of lumber, sheet metal, 

concrete, and leaves mixed with soil. The volume of debris in the landfill was estimated to be 

approximately 8,700 cy. 

SA 13 was used between 1965 and 1990 for disposal of construction debris, stumps, and brush. Debris 

volume was estimated to be approximately 10,000 cy. The landfill was less than one acre in size and is 

located on the west side of Lake George Street near Hattonsville Road on the former Main Post. SA 13 

was surrounded by large trees, but no trees were growing on the landfill itself. Tree stumps, limbs, and 

trunks were deposited on the surface of the landfill and down the steep lower slope. A wetland was 

located at the base of this slope. 

A site chronology and additional site background information are included in Appendix D. 

2.2 Response Action Summary 

2.2.1 Basis for Taking Action 
Contaminants of concern included low levels of inorganic analytes in surface water and groundwater; 

PAH, TPH and inorganic analytes were detected in sediment samples from wet areas around AOC 9, 

AOC 40, and SA 13; and PAH, TPH, pesticides and inorganic analytes were detected in soil samples 

collected from above the debris areas at AOC 9, AOC 40, and SA 13. 

SA 6 

No formal risk evaluations have been performed for SA 6. 19th-century household debris at the site were 

not expected to pose unacceptable risk to human health or the environment. Due to the nature and 

relatively small volume of debris, risks to potential human and ecological receptors at SA 6 were 

considered non-existent, as indicated in the ROD. 

SA 12 and AOC 41 

As indicated in the ROD, chemicals present at the SA 12 and AOC 41 exceeded screening standards 

established for residential land use. While there were no current risks identified, future residential use of 

the presented potential health risks which would be addressed by restricting site access and through 

continued use of the landfills for military training purposes. Contaminant concentrations in sediment 

adjacent to the Nashua River present risk to ecological receptors at SA 12. However, contaminant 

concentrations in sediment adjacent to the river were higher than those in sediment at the foot of the 
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landfill, suggesting that the river itself is a contributor to floodplain sediment contamination. Potential 

wildlife risks exist at AOC 41, due primarily to exposure to contaminants in surface soil. Surface soil 

removal will address the potential risks.  

AOC 9 

A human health preliminary risk evaluation was conducted for AOC 9 to evaluate potential risk 

associated with exposure to contaminants in surface soil, subsurface soil, groundwater, surface water, and 

sediment, as indicated in the ROD.  

Surface soil concentrations exceeded screening standards established for residential land use, but below 

Devens background. While there were no current risks identified because the planned use for the site is 

for commercial activities such as light industrial business or technology, no residential use is planned. 

Although exceedances of commercial/industrial screening standards for exposure to subsurface soil were 

noted, the PRE concluded the potential for exposure was minimal for the planned site use. 

Surface water samples had concentrations of analytes greater than their respective drinking water 

standards and guidelines. The magnitude and frequency of exposure to surface water in this area are 

expected to be less than that upon which the drinking water guidelines are based. Use of drinking water 

guidelines for comparison to surface water concentrations is a conservative approach due to a lack of 

available health- based guidelines for exposure to surface water. 

Arsenic was detected in sediment at concentrations greater than the residential soil screening 

concentration, but arsenic is not expected to pose a significant human health risk in the sampled swampy 

area, because exposure to sediment in this area would be much less than expected in a residential setting.  

In groundwater, two organic analytes, chloroform and TPHC, were detected in AOC 9 monitoring wells. 

Chloroform was detected once in Round 1 at 0.585 micrograms per liter (µg/L), a concentration below 

the Massachusetts drinking water guideline. The chloroform detection was attributed to laboratory 

contamination. TPHC was detected in three out of ten samples, once in Round 1 and twice in Round 2. 

No federal drinking water standard or guideline exists for TPHC, so concentrations were compared to 

proposed MCP GW-1 guidance values. Detected concentrations were slightly greater than the proposed 

guidance value. Two of the three TPHC detections were in a groundwater monitoring well located 

upgradient of the landfill boundary.  

Inorganic analytes were detected above background in virtually all groundwater samples collected from 

up-, down-, and cross-gradient AOC 9 monitoring wells. The maximum detected concentrations of some 

of the inorganic analytes exceeded their respective drinking water standard or guideline, which were 

attributed to suspended materials in the unfiltered groundwater samples. The standard for arsenic was 

exceeded in a sample collected upgradient from the landfill boundary. Commercial activities such as light 

industrial business or technology research are planned for the site. No residential use is planned. 

Therefore, comparison of chemical concentrations in groundwater to values protective of site resident 

ingestion of groundwater is conservative, and likely overstates current risk. 

An ecological PRE was conducted to evaluate potential ecological risks associated with exposure to site 

contaminants in AOC 9 surface soil, surface water, and sediment. It is unlikely that the low levels of 

contamination in surface soil, surface water, and sediment will have an adverse effect on receptors, as 

indicated in the ROD. 
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AOC 11 

A human health risk assessment was conducted to evaluate potential human health risks associated with 

exposure to contaminants in surface soil, surface water and sediment at AOC 11, as indicated in the 

ROD. Risk to adult and child recreators through exposure to surface soil, adult and child swimmers and 

waders exposed to surface water, and adult and children exposed to sediment were equal to or below the 

EPA risk management range and there were no unacceptable health effects.  

An ecological risk assessment was conducted to evaluate potential ecological risks associated with 

exposure to contaminants in AOC 11 surface soil, surface water, and sediment. Exposure risks to surface 

soil are expected to be moderate and are likely overestimated. Tests results failed to indicate toxicity 

strictly associated with AOC 11 wetland surface waters. The AOC 11 wetlands exhibit high average and 

maximum risks from exposure to sediment, but the elevated risk levels were not clearly attributed, at 

least solely to contaminants derived from AOC 11. Rather, periodic over-bank flooding of the Nashua 

River appears to have contributed a portion of metal and pesticide contamination found in both the AOC 

11 and upstream wetlands, while the wetlands appear to be retarding contamination influx to the Nashua 

River, as indicated in the ROD. 

SA 13 

A human health PRE was conducted to evaluate potential human health risks associated with exposure to 

site contaminants in SA 13 surface soil, groundwater, surface water, and sediment. Future use of SA 13 

was assumed to be residential for purposes of the PRE; however, no residential use is planned for this 

site. Therefore, comparison of chemical concentrations in the various media to values protective of site 

resident exposure is conservative, and likely overstates risk, as indicated in the ROD. 

The levels of detected organic analytes in surface soil are below USEPA Region III residential soil 

concentrations, with the exception of four PAHs. Of the 13 inorganic analytes detected above the base-

wide statistical background concentrations, arsenic and beryllium were detected at concentrations above 

their respective USEPA Region III residential soil concentrations.  

Groundwater at SA 13 was not believed to pose a risk to human health. 

Because exposure to surface waters in the wetlands is anticipated to be restricted to wading in the future, 

it is not likely an individual would encounter concentrations that would pose a threat to the individual’s 

health. 

Concentrations of inorganics in sediment are not expected to pose a significant health risk in the sampled 

area because based on planned future site use, exposure to sediment would be much less than that 

expected in a residential setting.  

An ecological PRE was conducted to evaluate potential ecological risks associated with exposure to 

contaminants in SA 13 surface soil, surface water, and sediment, as indicated in the ROD. 

In surface soil, the concentration of lead may pose a risk to certain ecological receptors. In surface water, 

the presence of mercury in SA 13 surface water may pose a threat to ecological receptors. In sediment, 

DDE, heptachlor, and gamma-chlordane may be causing significant risks to ecological receptors. 

AOC 40  

A human health risk assessment was performed for AOC 40 to evaluate potential risks associated with 

exposure to site contaminants in surface soil, groundwater, and sediment, as indicated in the ROD. The 

health risks faced by a recreational fisherman or family member who consumes fish from Cold Spring 
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Brook Pond fell within the USEPA target risk range of 1 x 10-6 to 1 x 10-4. The health risks associated 

with contact with surface soil under current land use conditions (adult and child), future assumed 

residential conditions, incidental ingestion of surface water while fishing in Cold Spring Brook Pond, and 

contact with Cold Spring Brook Pond sediment are within or below the USEPA cancer risk guidance 

value of 1x10-6 and target HI of 1. Although not evaluated as a potential exposure pathway in the risk 

assessment, health risks from contact with the pond surface water while swimming were expected to be 

low.  

Cancer risks associated with future residential use of unfiltered groundwater exceeded the USEPA points 

of departure and USEPA target risk range. Arsenic accounted for approximately 99 percent of the total 

risk. The cancer slope factor for inorganic arsenic may overestimate true cancer risk by as much as an 

order of magnitude relative to risk estimates associated with most other carcinogens. Two additional 

analytes, BEHP and manganese, presented risks above the points of departure. The hazard quotients 

(HQs) for manganese ranged from 16 to 37. BEHP presented cancer risks slightly above the point of 

departure (at 6.5x10-6 ). BEHP is a common laboratory contaminant and it is possible that the BEHP 

reported in AOC 40 samples resulted from laboratory contamination. Although these risks are above 

USEPA guidance values, they were estimated based on residential exposure to groundwater under future 

land use conditions. However, no residential use of the site is planned. Therefore, comparison of 

chemical concentrations in the various media to values protective of site resident exposure is 

conservative, and likely overstates risk. Because there is no residential groundwater exposure under 

current land use conditions, there is no associated carcinogenic risk. Noncancer risks associated with 

manganese in drinking water may be overestimated due to the uncertainty and limitations of the single 

epidemiological study upon which the reference dose (RfD) for manganese is based. Maximum detected 

contaminant concentrations from the March and June 1993 sampling rounds showed aluminum, iron, and 

manganese exceeding their Secondary MCLs. Federal and state guidelines for sodium in drinking water 

were also exceeded. The primary MCL for BEHP of 6 µg/L was exceeded by its maximum detected 

concentration of 14 µg/L; the average concentration of 4 µg/L was below the MCL.  

An ecological risk assessment was performed to determine whether environmental contaminants may 

pose a risk to ecological receptors at AOC 40. The risk assessment indicated that sediment contamination 

in Cold Spring Brook Pond may pose a risk to ecological receptors, as indicated in the ROD.  

2.2.2 Response Actions 
As stated above, the DCL ROD was issued in July 1999 [Harding Lawson Associates (HLA), 1999] for 

the excavation of debris, soils and sediments from seven landfills. The selected remedial alternative 

(Alternative 4c) required full excavation of AOCs 9, 11, 40 and 41, and SAs 12 and 13 and disposal either in 

an off-site landfill or in a proposed onsite landfill.  

The remedial response objectives as defined by the 1999 ROD were: 

�x Prevent human exposure to groundwater contaminants released from Devens landfills that exceed 

acceptable risk thresholds; 

�x Protect human and ecological receptors from exposure to landfill soils having concentrations of 

contaminants exceeding acceptable risk thresholds; 

�x Prevent landfill contaminant releases to surface water that result in exceedance of the ambient 

water quality criteria (AWQC) or acceptable ecological risk-based thresholds; 

�x Reduce adverse effect from contaminated landfill media to the environment that would reduce the 
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amount of land area available for natural resource use; 

�x Prevent exposure by ecological receptors to landfill-contaminated sediments exceeding 

acceptable risk-based thresholds, and, 

�x Support the civilian redevelopment effort at Devens. 

Key components of the selected remedy are outlined below: 

�x No Further Action (SA 6); 

�x Debris excavation, backfilling with clean soil, and regrading/revegetation (AOCs 9, 11. and 

40 and SA 13) and disposal in either an offsite landfill or an onsite landfill (to be 

constructed) near the former golf course driving range; 

�x Drum and sediment removal and disposal (AOC 40). 

�x Wetland restoration (AOCs 9, 11 and 40);  

�x Design/installation of a cover system, leachate collection system, landfill gas vents, and 

groundwater monitoring wells (for onsite landfill only); 

�x Confirmation sampling – Performed upon conclusion of excavation activities to confirm 

removal of all landfill debris and contaminated media, if any, to unrestricted future use (i.e. 

UU/UE);  

�x Implementation of LUCs/ICs for the proposed Consolidation Landfill and for contributor 

sites where debris will be excavated but unrestricted land use is not achievable or 

economical; and, 

�x FYRs at the DCL and debris sites where unrestricted land use was not achieved. 

Cleanup goals were established by using USEPA Region 9 Preliminary Remediation Goals for residential 

soil and/or Massachusetts Contingency Plan (MCP) S-1 Soil Standards, whichever was more stringent. 

The cleanup goals are provided in Appendix D.  

2.2.3 Status of Implementation 
SA 6 

No action was taken at SA 6 per the ROD. 

AOC 9 

Prior to any construction activities, hay bales and silt fence were installed along the perimeter of the 

disposal and material staging areas as needed. Erosion and sedimentation controls were installed in 

accordance with the Environmental Protection Plan (EPP) and were maintained throughout the project to 

prevent impact to the wetland areas and to isolate disposal areas from non-disposal areas, as necessary. 

Trees and shrubs located within the limits of work and the material staging areas were cut, chipped, and 

transported off site by an approved subcontractor. Stumps removed during the clearing and grubbing 

operation were segregated and stockpiled separately from the excavated landfill debris. This material was 

processed through a stump grinder and transported off site or transported in bulk shipments off site. 

Access roads were constructed with gravel fill and maintained with gravel fill to provide a stable base for 

safe travel. 
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Two material staging areas for the stockpiling of potentially contaminated materials were constructed in 

accordance with the project specifications. A track dozer was used to rough grade the staging areas to 

remove any large obstructions or intrusions. The staging areas were prepared for stockpiling by placing a 

20-mil polyethylene liner over a smooth-graded area enclosed by a perimeter containment berm, which 

segregated the disposal debris from the work area. 

Survey control points (e.g. stakes, flagging, etc.) were installed to show the required work limits and 

elevations for cuts and fills, as necessary, to provide adequate guidance during the remedial activities. 

The surface water entering disposal Areas I, II, III, IV, and V, was diverted away from the work area via 

haul roads and/or earthen berms around the perimeter of each area. Surface water naturally flowed 

towards the southern edge of the site into a wetland area, which was protected by silt fence and hay bales. 

Debris was excavated from the 8.9-acre disposal area and transported to staging areas, which were used 

for material holding during sampling and waste characterization activities. Excavation activities at AOC 

9 began in January 2001 and were completed in June 2002. Excavated debris was analyzed for waste 

disposal characteristics. Characterized debris material was transported to the DCL for disposal. A total of 

161,477 tons of debris materials from AOC 9 were disposed in the DCL. Debris materials primarily 

consisted of concrete, scrap steel, tires, soil, and miscellaneous demolition debris. 

During the excavation process, larger debris (i.e., wood, scrap steel, concrete debris and tires) was 

segregated from the stockpiled material and stored separately in an effort to recycle and reduce the 

volume of material to be disposed in the landfill. Segregated material was disposed of off-site at a 

licensed facility. Concrete debris was processed through a crushing plant for possible reuse as backfill in 

other areas, if analytical results indicated the material met the PRGs. 

A total of 156,000 cy of debris was removed from AOC 9, approximately 44,000 cy more than the 

original estimated volume of 112,000 cy. The additional debris volume was attributed to greater 

excavation depths due to extended debris limits beyond those originally estimated. 

Upon completion of excavation/debris removal activities, confirmatory soil samples were collected and 

analyzed for VOCs, SVOCs, pesticides/PCBs, total metals, and VPH/EPH. The confirmatory soil sample 

results are provided in Appendix D.  

Confirmation soil samples were collected from 32 locations for a total of 37 samples within the AOC 9 

excavation area. Three of the original confirmatory samples had concentration above the cleanup levels. 

The areas represented by the samples received additional excavation and another round of confirmatory 

samples were collected until the cleanup levels were attained. Subsequent review of the data within the 

remedial action closure report (Shaw, 2003?) indicates the cleanup goals were not attained at location 

CO-013 during the initial confirmatory sampling. Additional excavation was not conducted at CO-013 

where the PAH benzo(a)pyrene was detected at a concentration [0.31 milligrams per kilogram (mg/kg)] 

above the cleanup goal (0.062 mg/kg).  

Surface water, sediment samples, and groundwater samples were not collected after the excavation work 

was complete. The current and future, potential exposure pathways evaluated in the human health and 

ecological risk evaluation are discussed in Section 2.2.1 

The majority of the site was restored as upland areas. Upland areas were seeded with a restoration seed 

mixture that contained native grasses. The wetland area was restored by backfilling with clean fill and 

manufactured wetland soil. The restored wetland was stabilized with a custom wetland seed mix. 

The property was transferred from Army ownership to MassDevelopment for redevelopment purposes in 
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2006. LUCs were recorded in the March 2006 deed to prevent residential development of the property. 

Annual LUC inspections and FYRs are required to evaluate ongoing remedy performance and continued 

protection of human health and the environment. 

AOC 11  

Prior to any construction activities, hay bales and silt fence were installed along the perimeter of the 

disposal and material staging areas as needed. Erosion and sedimentation controls were installed in 

accordance with the EPP and were maintained throughout the project to prevent impact to the wetland 

areas and to isolate disposal areas from non-disposal areas, as necessary. 

Trees and shrubs located within the limits of work and the material staging areas were cut, chipped, and 

transported off site by an approved subcontractor. Stumps removed during the clearing and grubbing 

operation were segregated and stockpiled separately from the excavated landfill debris. This material was 

processed through a stump grinder and transported off site or transported in bulk shipments off site. 

Access roads were constructed with gravel fill to provide a stable base for safe travel. 

The material staging area was constructed in accordance with the project specifications. A track dozer 

was used to rough grade the staging areas to remove any large obstructions or intrusions. The staging 

areas were prepared for stockpiling by placing a 20-mil polyethylene liner over a smooth-graded area 

enclosed by a perimeter containment berm to contain the disposal debris.  

Survey control points (e.g. stakes, flagging, etc.) were installed to show the required work limits and 

elevations for cuts and fills, as necessary, to provide adequate guidance during the remedial activities. 

Debris was excavated from the 2.7-acre disposal area and transport to the staging area, which was used 

for material holding during sampling and waste characterization activities. Excavated debris was 

analyzed for waste disposal characteristics. Characterized debris material was transported to the DCL for 

disposal. A total of 38,96 tons of debris materials from AOC 11 were disposed in the DCL. 

During the excavation process, scrap steel and concrete was segregated from the stockpiled material and 

stored separately. Scrap steel was disposed off-site. Concrete debris was processed through a crushing 

plant for possible reuse as backfill in other areas, if analytical results indicated the material met the 

PRGs. 

Upon completion of excavation/debris removal activities, confirmatory soil samples were collected and 

analyzed for VOCs, SVOCs, pesticides/PCBs, total metals, and VPH/EPH. The confirmatory soil sample 

results are provided in Appendix D. Two of the original confirmatory samples had concentration above 

the cleanup levels. The areas represented by the samples received additional excavation and another 

round of confirmatory samples were collected until the cleanup levels were attained.  

Surface water and sediment samples were not collected after the excavation work was complete. The 

current and future, potential exposure pathways evaluated in the human health and ecological risk 

evaluation are discussed in Section 2.2.1.  

Restoration activities included excavating a 30-foot wide channel to connect the north and southern 

wetland areas, restoring the ground surface on either side of the channel, applying wetland see mixture to 

restore vegetation, restoring the berm adjacent to the Nashua River, benching the steep western slop and 

adding stone protection material were needed, adding topsoil where needed, and reestablishing 

vegetation in the disturbed upland area. The material staging area was also graded, covered with topsoil 

and seeded to stablish vegetation.   
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AOC 40 

Prior to any construction activities, hay bales and silt fence were installed along the perimeter of the 

disposal and material staging areas as needed. Erosion and sedimentation controls were installed in 

accordance with the EPP and were maintained throughout the project to prevent impact to the wetland 

areas and to isolate disposal areas from non-disposal areas, as necessary. 

Trees and shrubs located within the limits of work and the material staging areas were cut, chipped, and 

transported off site by an approved subcontractor. Stumps removed during the clearing and grubbing 

operation were segregated and stockpiled separately from the excavated landfill debris. This material was 

processed through a stump grinder and transported off site or transported in bulk shipments off site. 

Access roads were constructed with gravel fill and maintained with gravel fill to provide a stable base for 

safe travel. Fencing, concrete barriers and gates were installed along the work limits to close off Patton 

Road to unauthorized vehicles. The gates were used to control unauthorized vehicles from entering and 

leaving the site and were locked during all non-working hours. 

Two material staging areas for the stockpiling of potentially contaminated materials were constructed in 

accordance with the project specifications. A track dozer was used to rough grade the staging areas to 

remove any large obstructions or intrusions. The staging areas were prepared for stockpiling by placing a 

20-mil polyethylene liner over a smooth-graded area enclosed by a perimeter containment berm, which 

segregated the disposal debris from the work area. 

Survey control points (e.g. stakes, flagging, etc.) were installed to show the required work limits and 

elevations for cuts and fills, as necessary, to provide adequate guidance during the remedial activities. 

Excavation activities at AOC 40 began in November 2000 and were completed in September 2002. 

Debris was excavated from the 3.9-acre disposal area and transported to the staging areas which were 

used for material holding during sampling and waste characterization activities. Excavated debris was 

analyzed for waste disposal characteristics. Characterized debris material was transported to the DCL for 

disposal. A total of 166,799 tons of debris materials from AOC 40 were disposed in the DCL. Debris 

materials primarily consisted of concrete, scrap steel, stumps, soil and miscellaneous demolition debris. 

A total of 148,450 cy of debris was removed from AOC 40; this was 38,450 cy more than the original 

estimated volume of 110,000 cy. The 38,450 cy of additional debris was attributed to greater excavation 

depths than originally anticipated. It should be noted that although drum removal was included in the 

selected remedy, no drums were encountered during these remedial actions. Excavation limits to 

remediate the extent of debris encroached onto the existing roadway (Patton Road) adjacent to the 

disposal site. Road realignment was designed and constructed so that traffic would be detoured during 

the remedial activities. 

Restoration activities began in September 2002 and were completed in October 2002. Due to the steep 

gradient, the side slopes adjacent to Patton Road were stabilized and protected by rip rap. Rip rap was 

placed from the base of the slope to approximately 10-foot above the waterline. Remainder of the slope 

was stabilized with six inches of loam and seeded with a native grass seed mixture. The restoration 

activities were completed in accordance with the Habitat Restoration Work Plan (S&W, 2002). 

Upon completion of excavation/debris removal activities, confirmatory soil samples were collected and 

analyzed for VOCs, SVOCs, pesticides/PCBs, total metals, and VPH/EPH. The confirmatory soil sample 

results are provided in Appendix D.  
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Out of 36 confirmatory samples collected, eight samples had concentration above the cleanup levels. The 

areas represented by the samples received additional excavation and another round of confirmatory 

samples were collected until the cleanup levels were attained. Review of the confirmatory sample data 

indicates three locations had final confirmatory samples with concentrations greater than the cleanup 

goals. The PAH, benzo(a)pyrene, was above cleanup goals at CO-028A (0.74mg/Kg) and CO-031 (0.33 

mg/Kg) and PAHs, benzo(a)anthracene (0.85 mg/Kg) and benzo(b)fluoranthene (0.98mg/Kg), were 

above cleanup goals (0.62 mg/Kg and 0.62 mg/Kg, respectively) at CO-028A. Arsenic was above the 

cleanup goal of 22 mg/Kg at CO-029 (38 mg/Kg).  

Surface water, sediment, and groundwater samples were not collected after the excavation work was 

complete. The current and future, potential exposure pathways evaluated in the human health and 

ecological risk evaluation are discussed in Section 2.2.1.  

The property was transferred from Army ownership to MassDevelopment for redevelopment purposes in 

2006. LUCs were recorded in the March 2006 deed to prevent residential development of the property. 

Annual LUC inspections and FYRs are required to evaluate ongoing remedy performance and continued 

protection of human health and the environment. 

AOC 41 

Prior to any construction activities, hay bales and silt fence were installed along the perimeter of the 

disposal and material staging areas as needed. Erosion controls were installed in accordance with the EPP 

Erosion and sedimentation controls were maintained throughout the remedial activities to prevent 

adverse impacts to New Cranberry Pond and to isolate disposal areas from non-disposal areas, as 

necessary.  

Minimal land clearing was conducted within the limits of work. Small trees and brush were hand cleared 

with chainsaws and gas-powered weed whackers and removed. The material generated from clearing and 

grubbing operations was consolidated with the debris for disposal at the on-site landfill.  

Debris was excavated from the 0.25-acre disposal area and transported to the SA 12 staging area, which 

were used for material holding during sampling and waste characterization activities. Characterized 

debris material was transported to the DCL for disposal. The remedial activity conducted at AOC 41 

generated 200 cy of material.  

Upon completion of excavation/debris removal activities, confirmatory soil samples were collected and 

analyzed for VOCs, SVOCs, pesticides/PCBs, total metals, and VPH/EPH. The confirmatory soil sample 

results are provided in Appendix D. The results of the confirmatory soil samples were below the cleanup 

criteria.  

Surface water and sediment samples were not collected after the excavation work was complete. The 

current and future, potential exposure pathways evaluated in the human health and ecological risk 

evaluation are discussed in Section 2.2.1.  

Topsoil was placed and graded over the excavation areas and then seeded to stabilize and reestablish 

vegetation. Access roads were also regraded to original grades following the completion of all work 

activities. 

SA 12 

Prior to any construction activities, hay bales and silt fence were installed along the perimeter of the 

disposal and material staging areas. Erosion and sedimentation controls were installed in accordance with 
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the EPP and were maintained throughout the project to prevent impact to the wetland areas and to isolate 

disposal areas from non-disposal areas, as necessary. 

Trees and shrubs located within the limits of work and the material staging area were cut, chipped, and 

transported off site by an approved subcontractor. Stumps removed during the clearing and grubbing 

operation were segregated and stockpiled separately from the excavated landfill debris. This material was 

processed through a stump grinder and transported off site or transported in bulk shipments off site. 

Access roads were constructed with crushed stone to provide a stable base for safe travel and to minimize 

the tracking of debris onto the road when trucks entered and exited the site during hauling operations.  

The debris material staging area was constructed in accordance with the project specifications. The 

staging area was prepared for stockpiling by placing a 20-mil polyethylene liner over a graded area with 

a perimeter berm to contain the disposal debris. 

Survey control points (e.g. stakes, flagging, etc.) were installed to show the required work limits and 

elevations for cuts and fills, as necessary, to provide adequate guidance during the remedial activities. 

Debris was excavated from the 0.54-acre disposal area and transported to staging areas, which were used 

for material holding during sampling and waste characterization activities. Excavated debris was 

analyzed for waste disposal characteristics. Characterized debris material was transported to the DCL for 

disposal. A total of 16,706 tons of debris materials from SA 12 were disposed in the DCL.  

Upon completion of excavation/debris removal activities, confirmatory soil samples were collected and 

analyzed for VOCs, SVOCs, pesticides/PCBs, total metals, and VPH/EPH. The confirmatory soil sample 

results are provided in Appendix D. The results of the confirmatory soil samples were below the cleanup 

criteria.  

Surface water and sediment samples were not collected after the excavation work was complete. The 

current and future, potential exposure pathways evaluated in the human health and ecological risk 

evaluation are discussed in Section 2.2.1.  

Extensive slope reconstruction occurred at the site during the restoration activities. Following the 

placement of the gravel sub-base, a 12-inch stone protection layer was constructed on the bottom of the 

slope. The remainder of the slope received a minimum of 4 inches of topsoil and was hydroseeded with 

native grasses. The material staging areas were also graded, covered with topsoil and seeded with native 

grasses to establish vegetation. A guardrail was installed at the top of the slope following completion of 

restoration activities. 

SA 13  

Prior to any construction activities, erosion controls (silt fence and hay bales) were installed along the 

perimeter of the work area and at the top of the slope between the staging area and the down-gradient 

disposal area. Erosion controls were installed in accordance with the EPP. Erosion and sedimentation 

controls were maintained throughout the project to prevent adverse impact to off-site receptors and to 

isolate disposal areas from non-disposal areas, as necessary.  

Trees and shrubs located within the limits of work were sheared and chipped or transported off-site by an 

approved subcontractor. Chipped trees, along with stumps removed and segregated during remediation of 

the disposal debris, were stockpiled separately from landfill debris and later ground for use as mulch at 

the site. 
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Debris was excavated from the 0.8-acre disposal area and transported to the staging area, which was used 

for material holding during sampling and waste characterization activities. Characterized debris material 

was transported to the DCL for disposal. A total of 13,715 tons of debris materials from SA 13 were 

disposed in the DCL. 

During the excavation process, larger debris (i.e., wood, scrap steel, concrete debris and tires) was 

segregated from the stockpiled material and stored separately in an effort to recycle and reduce the 

volume of material to be disposed in the landfill. Material that resulted from these efforts was disposed of 

off-site at a licensed facility. Although the concrete was segregated and processed, the end product did 

not meet the requirements for reuse as backfill or road base material. Processed concrete was mixed with 

the debris stockpile and was disposed at the DCL. Debris materials primarily consisted of concrete, scrap 

steel, soil and miscellaneous demolition debris (i.e., glass and wood) along with some stumps and brush. 

A total of 13,900 cy of debris was removed from SA 13, 3,900 cy more than the original estimated 

volume of 10,000 cy. The 3,900 cy of excess debris was attributed to deeper excavation over extended 

debris limit than originally anticipated. The actual excavation depths ranged from 4 ft to 8 ft deeper than 

proposed excavation grades throughout the center of the excavation area. 

Upon completion of excavation/debris removal activities, confirmatory soil samples were collected and 

analyzed for VOCs, SVOCs, pesticides/PCBs, total metals, and VPH/EPH. The results of the 

confirmatory soil samples were below the cleanup criteria. The confirmatory soil sample results are 

provided in Appendix D. Background samples were collected prior to stockpiling material in the staging 

area. Two of the samples had concentrations of benzo(a)pyrene and arsenic at concentrations above the 

cleanup criteria.  

Surface water, sediment, and groundwater samples were not collected after the excavation work was 

complete. The current and future, potential exposure pathways evaluated in the human health and 

ecological risk evaluation are discussed in Section 2.2.1.  

Restoration activities commenced in October 2001. Slopes were graded as necessary to provide a safe 

area and to promote drainage to feed the small wetland area to the south. Topsoil was placed over 

disturbed areas that were then seeded to stabilize and reestablish vegetation of the wetland and upland 

areas. Restoration activities were completed in accordance with the Habitat Restoration Work Plan 

(S&W, 2002). 

The property was transferred from Army ownership to MassDevelopment for redevelopment purposes in 

2006. LUCs were recorded in the March 2006 deed to prevent residential development of the property. 

Annual LUC inspections and FYRs are required to evaluate ongoing remedy performance and continued 

protection of human health and the environment. 

Construction of the On-Site Consolidated Landfill 

The final decision to proceed with the construction of an on-site consolidation landfill near the former 

golf course driving range was issued June 30, 2000. A temporary (120 day) access agreement signed on  

September 15, 2000 which allowed for the commencement of site mobilization and preparation activities. 

Construction of the DCL was performed between September 2000 and November 2002. Over the course 

of the construction, approximately 591,804 tons of materials were excavated from the debris landfills and 

disposed of in the new landfill. The landfill construction consisted of several components, performed in 

three phases. The first phase involved construction of the landfill liner system, leachate collection 

system, and sedimentation pond. The second phase primarily consisted of transportation and disposal of 

excavated debris, debris placement, and compaction and grading. The final phase involved capping of the 
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landfill which included installation of gas vents and a gas venting layer, a dual composite and 40-mil 

flexible polyethylene (VFPE) liner, a sand drainage layer, and vegetation support layers. A current site 

map for the DCL is presented as Figure D-2. 

The approved DCL landfill easement occupies 16.88 acres with approximately 8 acres utilized for debris 

disposal. Soils disposed at the DCL included those contaminated with petroleum, pesticides, PCBs, 

PAHs, and asbestos, for a total waste volume of 365,000 cy. Materials disposed off-site included wood, 

scrap metal, tires and creosote wood, for a total waste volume of 12,270 cubic yards (cy).  

A Remedial Action Closure Report was prepared by Shaw Environmental (formerly Stone & Webster, 
Inc.) in September 2003.  A Completion Memorandum attached to the report was signed by EPA that 
states the following:   “All soil remediation at the six sites is complete and the sites have been restored in 
accordance with the approved Restoration Plan. In addition, the consolidation landfill has been 
constructed and capped in accordance with the approved plans and specifications, and the surrounding 
work areas restored”.  EPA further certified that “…work on the project is complete and was 
accomplished in accordance with the Record of Decision dated July 1999”.  DCL LUCs are evaluated 
through the performance of annual IC inspections, which are conducted per the “IC Monitoring Plan” 
included in the LTMMP (Sovereign/HGL, 2015). Five-year reviews are conducted to evaluate ongoing 
remedy performance and continued protection of human health and the environment. 

MassDevelopment maintains ownership of the DCL property and agreed to grant the Army a permanent 

easement to build and operate the landfill (Easement Agreement Track No. 400E, June 2001). The 

easement additionally details the Land Use Controls (LUC) between the Army and MassDevelopment for 

the DCL.  

2.2.4 Institutional Controls Summary Table 
The ICs for the DCL and contributor sites AOCs 9 and 40 and SA13  are described in the table below. 

The 1999 ROD states the following:  “Institutional controls are planned for the proposed Consolidation 

Landfill, and for those sites where debris will be excavated but unrestricted land use is not achievable or 

economical. Institutional controls will be in the form of land use restrictions for property released by the 

Army during Fort Devens base closure activities. By preempting residential use, these controls will help 

limit human exposure. These controls would be drafted in cooperation with state and local government. 

The agency responsible for enforcement of the institutional controls has not been identified at this time”. 

  



2020 Five-Year Review Report 
Former Fort Devens Army Installation, BRAC Legacy Sites 

September 2020 

 

 

2-14 

 

Table 2-1. DCL and Contributor Sites AOCs 9, 40 and SA 13 �± Summary of Implemented ICs 

Media, 

Engineered 

Controls, and 

Areas that do 

not Support 

UU/UE Based 

on Current 

Conditions 

 

 

ICs 

Needed 

 

ICs 

Called 

for in the 

Decision 

Docume

nts 

 

 

Impacted 

Parcels 

 

 

IC Objective 

 

 

Title of IC 

Instrument 

Implemented and 

Date 

Unclear; 

possibly soil, 

sediment, 

surface 

water and/or 

groundwater 

Yes Yes DCL Unclear Unknown 

Unclear; 

possibly soil, 

sediment, 

surface 

water and/or 

groundwater 

Yes Yes AOC 9 

AOC 40 

SA 13 

Residential 

restrictions on 

sites not 

achieving 

UU/UE 

Quitclaim Deed 

Parcels A2A, A4 & 

A8, March 2006  

2.2.5 Operations and Maintenance / Long-Term Moni toring 
Landfill leachate is discharged to the sanitary sewer and conveyed to the Devens wastewater treatment 

plant for treatment and disposal under MassDevelopment Industrial Wastewater Discharge Permit No. 

017. The landfill is mowed on an annual basis, typically in the fall months. Annual landfill gas vent 

monitoring, semi-annual groundwater sampling, annual leachate discharge sampling, monthly O&M of 

the leachate pump station, semi-annual well gauging, annual landfill cap inspections, and annual IC 

inspections and interviews are performed in accordance with the current DCL long-term monitoring 

program. Eleven landfill gas vents are monitored annually, four groundwater monitoring wells are 

sampled semi-annually, seven monitoring wells are gauged semi-annually, and leachate discharge is 

sampled annually as part of the current LTM program for the DCL. In addition, visual settlement and 

cover system monitoring is conducted on a visual basis during the scheduled annual inspections. 

Annually, LUC interviews are conducted with MassDevelopment and Devens Enterprise Commission 

personnel regarding the following items: 

�x Familiarity with the LUCs imposed upon the property and documentation of these controls; 

�x Excavations (planned or emergency) that may involve soils and groundwater; and 

�x Proposed plans for property sale, future redevelopment, and construction or demolition activities 

at the site. 

LUCS at the DCL, AOC 9, AC 40, and SA 13 are visually verified annually via an on-site inspection. 

The LUC inspection is performed to identify the following: 
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�x Any signs of increased exposure potential to the public from soil and/or surface water 

contaminants; 

�x Any evidence that groundwater extraction wells had been installed at the site; and 

�x Any evidence of site use changes. 

Details regarding ongoing O&M and LTM activities conducted 2015 to 2019 are presented in the 2016, 

2017, 2018 and 2019 Annual Main Post LTM Reports  

2.3 Progress Since the Last Review 

This section includes the protectiveness determinations and statements from the last five-year review as 

well as the recommendations from the last five-year review and the current status of those 

recommendations. 

Table 2-2. Protectiveness Determinations Statement from the 2015 FYR and FYR Addendum 

DCL 
Protectiveness 

Determination 
Protectiveness Statement 

DCL Protective (as stated 

in the 2015 FYR) 

 

 

The remedy at DCL and its contribution sites (AOCs 9, 40 

and SA 13) is protective of human health and the 

environment, and exposure pathways that could result in 

unacceptable risk are being controlled. Long-term 

protectiveness of the remedial action is verified by 

groundwater and leachate effluent monitoring at the DCL 

to assess potential leachate migration. Current monitoring 

data indicate that the remedy is functioning as required. 

 

While EPA agreed that there were no issues affecting 

short-term protectiveness of the 1999 remedy for three 

DCL Contributor Sites AOC9, AOC40, and SA13, it could 

not concur with Army’s long-term protectiveness 

determination because the required analysis of each of the 

ARARs and TBCs (i.e., exposure assumptions, toxicity 

data, cleanup levels and remedial action objectives) 

included in the 1999 ROD was not performed. Army 

agreed to prepare and submit an Addendum to the 2015 

FYR for the DCL contributor sites with the required 

ARARs analysis (see below). 

Contributor 

Sites (AOCs  

9 and40 

and SA 13) 

Short-term 

Protective (as stated 

in the 2015 FYR 

Addendum for the 

DCL Contributor 

Sites) 

The remedy for the DCL Contributor Sites AOC9, AOC40, 

and SA13 was evaluated in the 2015 Devens Five-Year 

Review Addendum (June 2019). Unfortunately, several 

components of the five-year review process, as specified in 

EPA' s June 200I "Comprehensive Five-Year Review 

Guidance" - OSWER 9355.7-03B-P (" the FYR Guidance") 

and supplemental guidance thereto, were inadequately 

addressed in the draft Addendum. Specifically, the FYR 
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must adequately respond to three technical assessment 

questions (i.e. A, B, and C); specifically, it must answer 

Question B, "Are the exposure assumptions, toxicity data, 

cleanup levels, and remedial action objectives (RAOs) used 

at the time of the remedy selection still valid," in order to 

properly evaluate whether changes to the ARARs and 

TBCs (i.e., exposure assumptions, toxicity data, cleanup 

levels and remedial action objectives) used at the time of 

remedy selection affect the validity of RAOs and the 

protectiveness of the remedy. Building upon the 

preliminary work conducted as part of this (2015) Devens 

Five-Year Review Addendum, Army agreed to complete its 

ARARs assessment in the next (2020) Devens five-year 

review.  

 

In addition, in accordance with amended floodplain 

management and wetland protection regulations 

(44 C.F.R. 9, Executive Order 11988 (Floodplain 

Management) and Executive Order 11990 (Protection of 

Wetlands)), Army will ensure protection of wastes left in 

place within a floodplain by monitoring, managing and 

repairing, if necessary, rip-rap and/or soil covers up to the 

500- year flood elevation. The amended floodplain 

regulations will also be discussed and more thoroughly 

evaluated as part of the next (2020) Devens five-year 

review. 

Table 2-3. Status of Recommendations from the 2015 FYR and FYR Addendum 

OU/AOC Issue Recommendations Current 

Status 

DCL 

AOC 9 

AOC 40 

SA 13 

 

ARAR 

assessment 

not complete 

Complete analysis of each of the ARARs and TBCs 

(i.e., exposure assumptions, toxicity data, cleanup 

levels and remedial action objectives) included in the 

1999 ROD 

 

Ensure protection of wastes left in place within a 

floodplain by monitoring, managing and repairing, if 

necessary, riprap and/or soil covers up to the 500-year 

flood elevation; discuss and more thoroughly evaluate 

the amended floodplain regulations  

Included 

in 2020 

FYR 

 

 

Included 

in 2020 

FYR 



2020 Five-Year Review Report 
Former Fort Devens Army Installation, BRAC Legacy Sites 

September 2020 

 

 

2-17 

 

Status of 2015 Five-Year Review 

The Draft 2015 Five-Year Review was submitted to USEPA and Massachusetts Department of 

Environmental Protection (MassDEP) in July 2015. MassDEP comments were received on July 20, 2015 

and USEPA comments were received on September 9, 2015. The U.S. Army (Army) responded to 

USEPA and MassDEP comments and, in order to meet the statutory deadline for submittal of the final 

document, issued the Final 2015 Five-Year Review on September 26, 2015. USEPA did not agree with 

all of the responses to comments, in particular, the site-specific protectiveness statements. The Army has 

reviewed the USEPA and MassDEP comments during preparation of this 2020 Five-Year Review and 

has incorporated responses, as applicable, into this document. The responses to USEPA and MassDEP 

comments on the 2015 Five-Year Review are provided in Appendix L of the Final 2015 Five Year 

Review (KGS, 2015).  

2.4 Five-Year Review Process 

2.4.1 Community Notifications, Involvement & Site Interviews 
The USACE announced the commencement of this (2020) Five-Year Review at the January 16, 2020 

RAB meeting and in local newspapers. FYR interviews were conducted in February and March 2020 and 

are provided in Appendix B. General comments are provided in the Executive Summary regarding the 

overall cleanup of Devens. There were no AOC-specific comments related to the DCL. 

2.4.2 Data Review 
No sampling was conducted at any of the DCL contributor sites because long-term monitoring of the 

DCL contributor sites is not required under the selected remedial action. However, groundwater 

monitoring is conducted at the DCL in accordance with the Long-Term Monitoring and Maintenance 

Plan (LTMMP) (Sovereign/HGL, 2015), which specifies the DCL O&M activities. Groundwater 

monitoring wells LFM-99-02B, LFM-99-05A, LFM-99-06A, and LFM-03-07 are included in the current 

LTM sampling program for the DCL and have been sampled semi-annually over the past five years. In 

addition, monitoring wells LFM-99- 01B, LFM-99-03B, and LFM-99-05B are gauged for the depth to 

water. Groundwater at DCL is sampled as part of the spring and fall LTM events and submitted for the 

following analyses: VPH, EPH (including target PAHs), pesticides, total metals, and wet chemistry 

parameters: total dissolved solids [TDS], chloride, sulfate, nitrate/nitrite, total alkalinity, total cyanide, 

and chemical oxygen demand [COD]. Samples are collected and submitted for PCB analysis every five 

years. 

Historical analytical results for the DCL are summarized in tables, see Appendix D. Groundwater from 

all four monitoring wells contained VPH, EPH, and pesticide concentrations below the respective GW-1 

standards in groundwater data from 2015 through 2019. PCBs were not detected in the wells when they 

were sampled in 2019. Metals have been consistently below respective GW-1 standard in groundwater at 

all four DCL monitoring wells since the November 2003 sampling event, and the 2015 through 2019 

results were in agreement with the historical data. The wet chemistry parameters from 2015 through 2019 

also remained generally consistent with past data.  

The annual reports for 2015 – 2019 indicate that groundwater flow at the DCL is consistently towards the 

northeast. There have been no changes in direction or use of groundwater or identification of a new 

groundwater divide during this FYR period. 

The DCL leachate pumping station effluent sample results were within the discharge permit limits for all 

parameters from 2015 through 2019. 



2020 Five-Year Review Report 
Former Fort Devens Army Installation, BRAC Legacy Sites 

September 2020 

 

 

2-18 

 

2.4.3 Site Inspection 
The FYR site inspection of DCL and the contributor sites AOC 9, AC 40, and SA 13 was conducted on 

February 5, 2020. Site inspections are conducted to provide information about a site's status and to 

visually confirm and document the conditions of the remedy, the site, and the surrounding area. The 

purpose of the inspection was to assess the protectiveness of the remedy. The inspection was documented 

using a site inspection form in accordance with the USEPA Five Year Review Guidance (EPA, 2001). As 

part of the site inspection the inspector verified appropriate O&M documents and records were available. 

The inspector verified institutional controls are in place through annual assessment of land use controls 

reported in annual land use control checklists and associated annual interviews. The sites were visited to 

verify access and assess the fencing, gates, presence of vandalism, and any changes of land use. The 

fencing and gates at DCL were not damaged and the site was secured. There was no evidence of 

vandalism at DCL or the contributor sites. There was no evidence of changes in land use during the on-

site inspection of DCL and the contributor sites, photographs from each of the sites are attached to the 

site inspection. The site inspection at DCL also included visual inspection of the landfill components, 

leachate pumping system, and monitoring wells, all of which appeared to be adequate. Based on the site 

inspection, the overall condition of the DCL and contributor sites was satisfactory. The inspection 

checklist is included in Appendix D along with supporting photographs. 

Detailed landfill inspections of the DCL are performed annually as part of the LTM and maintenance 

activities. Inspection results and recommendations for follow-up actions are included in annual reports 

that are submitted to USEPA and MassDEP and MassDevelopment. The 2019 landfill inspection of DCL 

did not identify any issues that needed to be addressed.  

The LUC inspections of the DCL and the DCL contributor sites (AOCs 9 and 40, and SA 13) were also 

performed annually from 2015 through 2019. The LUC inspections include interviews to verify LUCs 

and an on-site inspection is conducted at each site. The on-site inspections verified that there was no 

evidence of new construction and excavation, there was no evidence of damage to the site, there were no 

groundwater extraction wells present, that the site was accessible, and there were no signs of increased 

exposure potential. Photographs of each site taken during the on-site inspection were included with each 

LUC inspection. The annual LUC inspections revealed no changes in land-use at the individual 

contributor sites. Per the requirements of the 2006 transfer deed, these contributor sites are not being 

used, or under development, for residential purposes. 

2.5 Technical Assessment 

In accordance with EPA’s 2001 FYR guidance and Region 1 FY2020 Supplemental Template, 

human health risks, ecological risks and the general performance of all remedial components will 

be evaluated to assess protectiveness of all of the selected remedy. To facilitate this evaluation, a 

technical assessment of the remedy is conducted to answer the following questions:  

�x Question A: Is the remedy functioning as intended by the decision documents? 

�x Question B: Are exposure assumptions, toxicity data, cleanup levels, and remedial action 

objectives used at the time of the remedy still valid? 

�x Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy? 

QUESTION A: Is the remedy functioning as intended by the decision documents? 
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Question A Summary 

The DCL is functioning as designed. Groundwater, leachate, and landfill gas monitoring continue to 

occur in accordance with the 2015 LTMMP with the results reported in annual monitoring reports. No 

exceedances of cleanup criteria or effluent discharge criteria were recorded during this FYR period. The 

2006 Quitclaim deed from Army to MassDevelopment for AOCs 9 and 40 and SA 13 restricts residential 

development; however, the 2009 ROD did not identify specific ICs. This has been identified as an issue 

in Section 2.6 below. The Army will prepare an ESD and revised LTMMP and LUCIP to address this 

issue. 

Remedial Action Performance:  

As noted above, the DCL is functioning as designed with no exceedances of monitoring criteria reported 

during the FYR period. The lack of specific ICs for the contributor sites has been identified as an issue 

and will be addressed by the Army as stated in Section 2.6 below. 

System Operations/O&M: 

There are no O&M requirements for the contributor sites. Cap monitoring and maintenance of the DCL 

has been ongoing since the completion of the DCL and has consisted of documenting the cap condition 

via field notes and photographic record. Maintenance has consisted primarily of mowing and herbicide 

treatments. Based on the annual need to control and maintain vegetation on the DCL cap, no changes 

are recommended at this time.  

Implementation of Institutional Controls and Other Measures 

ICs specifying the restriction of residential development within the DCL Contributor Sites AOCs 9 and 

40 and SA 13 were included in the 2006 Quitclaim Deeds transferring ownership of these sites to 

MassDevelopment because it was agreed that they are necessary to ensure long-term protectiveness of 

human health. However, the ICs (or FYR requirements) were not specifically identified and/or fully 

articulated in the CERCLA decision document (i.e. 1999 DCL ROD) for the DCL and/or the Contributor 

Sites. The 1999 ROD solely identified the need for ICs, without specifying in what form those ICs would 

be implemented (e.g., deed restrictions), what specific restrictions were necessary to ensure protection of 

human health and the environment, or the long-term roles and responsibilities for implementing, 

maintaining and enforcing the ICs/LUCs for the DCL and each of the seven contributor sites (as/if 

warranted). To address this issue, the Army will prepare and submit a revised comprehensive monitoring 

program for the DCL and contributor sites that adequately and effectively evaluates remedy performance 

and protection of human health and the environment (see Section 2.6 below) 

QUESTION B: Are exposure assumptions, toxicity data, cleanup levels, and remedial action objectives 

used at the time of the remedy still valid? 

Question B Summary 

As detailed below, there have been changes to exposure assumptions, toxicity data, and cleanup levels 

since the ROD was signed in 1999. These changes are not expected to alter the protectiveness of the 

remedy, because LUCs were recorded in the March 2006 deed from Army to MassDevelopment to 

prevent residential development. Changes to Federal floodplain regulations at 40 CFR Part 6 require 

preventing the release of contamination from waste management units and other remedial infrastructure 

up to the 500-year floodplain elevation. The 500-year floodplain is likely to inundate AOC 40, possibly 

impact AOC 9, and is unlikely to impact SA 13 or the DCL itself. Additional evaluation of the remedial 

actions at AOC 40 and AOC 9 is included in the Other Findings section below.  
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Changes in Standards and TBCs 

A review of Applicable or Relevant and Appropriate Requirements (ARARs) was performed to 

determine the impact on the remedy due to any changes in standards that were identified as ARARs in 

the 1999 ROD, newly promulgated standards for chemicals of potential concern, and TBCs (to be 

considered) that may affect the protectiveness of the remedy. 

Location-and action-specific ARARs listed in 1999 ROD have been met since the remedial construction 

work has been completed. The chemical-specific clean-up standards applied to the soil removals were 

EPA Region 9 PRGs for residential soil. These were not identified as ARARs in the ROD; therefore, any 

changes to PRGs since the remedial actions were completed would not be considered a change to 

ARARs.  

At the time the ROD was signed, the construction of the DCL was still an option, along with offsite 

disposal of the debris removed from the contributor sites.  The ROD states that “If constructed, the new 

cell will be lined and capped, and long-term groundwater quality monitoring will be performed”.  The 

ROD did not specify what chemicals to monitor for or establish monitoring criteria. The table below 

compares the original monitoring criteria specified in the 2004 DCL Annual Report to the current LTM 

program.  Because the monitoring criteria are specified in LTMMPs and not the ROD, changes over time 

to the LTM program are not considered changes to ARARs (which did not identify monitoring criteria at 

the DCL). 

Table 2-4. Evaluation of Monitoring Criteria for DCL 

 

Chemical of 

Concern 

ROD 

Monitoring 

Criteria 

MCP GW-1 

(2004 DCL 

Annual Rpt) 

Current 

MCP 

GW-1 

Background Current 

MCL  

Current 

Monitoring 

Criteria 

VPH  (µg/L)       

C5-C8 Aliphatic 

Hydrocarbons 

- NS 300 NS NS 300 

C9-C12 Aliphatic 

Hydrocarbons 

- NS 700 NS NS 700 

C9-C10 Aromatic 

Hydrocarbons 

- NS 200 NS NS 200 

       

Methyl tert-butyl ether - 700 70 NS NS 70 

Benzene - 5 5.0 NS 5.0 5.0 

Toluene - 1,000 1,000 NS 1,000 1,000 

Ethylbenzene - 700 700 NS 700 700 

Xylenes, total - 6000 10,000 NS 10,000 10,000 

Naphthalene - 20 140 NS NS 140 

EPH  (µg/L) -      

C9-C18 Aliphatic 

Hydrocarbons 

- NS 700 NS NS 700 
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Chemical of 

Concern 

ROD 

Monitoring 

Criteria 

MCP GW-1 

(2004 DCL 

Annual Rpt) 

Current 

MCP 

GW-1 

Background Current 

MCL  

Current 

Monitoring 

Criteria 

C19-C36 Aliphatic 

Hydrocarbons 

- NS 5,000 NS NS 5,000 

C11-C22 Aromatic 

Hydrocarbons 

- NS 200 NS NS 200 

Target PAH Analytes 
(µg/L) 

      

2-Methylnaphthalene - 10 10 NS NS 10 

Acenaphthene - 20 20 NS NS 20 

Acenaphthylene - 300 30 NS NS 30 

Anthracene - 600 60 NS NS 60 

Benzo(a)anthracene - 1 1.0 NS NS 1.0 

Benzo(a)pyrene - 0.2 0.20 NS 0.2 0.2 

Benzo(b)fluoranthene - 1 1.0 NS NS 1.0 

Benzo(g,h,i)perylene - 0.5 50 NS NS 50 

Benzo(k)fluoranthene - 1 1.0 NS NS 1.0 

Chrysene - 2 2.0 NS NS 2.0 

Dibenzo(a,h)anthracene - 0.5 0.50 NS NS 0.50 

Fluoranthene - 100 90 NS NS 90 

Fluorene - 300 30 NS NS 30 

Indeno(1,2,3-cd)pyrene - 0.5 0.50 NS NS 0.50 

Naphthalene - 20 140 NS NS 140 

Phenanthrene - 50 40 NS NS 40 

Pyrene - 80 60 NS NS 60 

Pesticides  (µg/L)       

Hexachlorobenzene - 1 1.0 NS 1.0 1.0 

4,4’-DDD (p,p'-DDD) - 0.1 0.20 NS NS 0.20 

4,4’-DDE (p,p'-DDE) - 0.1 0.05 NS NS 0.05 

4,4’-DDT (p,p'-DDT) - 0.3 0.30 NS NS 0.3 

Aldrin - 0.5 0.50 NS NS 0.5 

alpha-BHC - 500 500 NS NS 500 

beta-BHC - 100 2.0 NS NS 2.0 

delta-BHC - 100 100 NS NS 100 

Dieldrin - 0.1 0.10 NS NS 0.10 

Endosulfan - 40 10 NS NS 10 
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Chemical of 

Concern 

ROD 

Monitoring 

Criteria 

MCP GW-1 

(2004 DCL 

Annual Rpt) 

Current 

MCP 

GW-1 

Background Current 

MCL  

Current 

Monitoring 

Criteria 

Endrin - 100 2.0 NS 2.0 2.0 

Gamma-BHC (Lindane) - 0.2 0.20 NS 0.20 0.20 

Heptachlor - 0.4 0.40 NS 0.40 0.40 

Heptachlor epoxide - 0.2 0.20 NS 0.20 0.20 

Methoxychlor - 2 40 NS 40 40 

Total Chlordane - 2 2.0 NS 2.0 2.0 

Toxaphene - 100 100 NS 3.0 100 

Metals       

Arsenic - 50 10 NS 10 10 

Barium - 2000 2,000 NS 2,000 2,000 

Cadmium - 5 5.0 NS 5.0 5.0 

Chromium - 100 100 NS 100 100 

Copper - 10,000 NS NS 1,300 1,300 

Iron - - NS NS NS NS 

Lead - 15 15 NS 15 15 

Manganese - - NS NS NS NS 

Silver - 7 100 NS NS 100 

Selenium - 50 50 NS 50 50 

Zinc - 900 5 NS NS NA 

Mercury - 1 2.0 NS 2.0 2.0 

PCBs  (µg/L)       

Arochlor 1016 - 0.3 0.5 NS 0.5 NA 

Arochlor 1221 - 0.3 0.5 NS 0.5 NA 

Arochlor 1232 - 0.3 0.5 NS 0.5 NA 

Arochlor 1242 - 0.3 0.5 NS 0.5 NA 

Arochlor 1248 - 0.3 0.5 NS 0.5 NA 

Arochlor 1254 - 0.3 0.5 NS 0.5 NA 

Arochlor 1260 - 0.3 0.5 NS 0.5 NA 

Arochlor 1262 - 0.3 0.5 NS 0.5 NA 

Arochlor 1268 - 0.3 0.5 NS 0.5 NA 

       

Wet Chemistry  (mg/L)       

Solids, Total Dissolved - - NS NS NS 500,000 
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Chemical of 

Concern 

ROD 

Monitoring 

Criteria 

MCP GW-1 

(2004 DCL 

Annual Rpt) 

Current 

MCP 

GW-1 

Background Current 

MCL  

Current 

Monitoring 

Criteria 

Anions       

Chloride - - NS NS NS 250,000 

Sulfate - - NS NS NS 250,000 

Nitrate/Nitrite       

Nitrate/Nitrite (as N) - - NS NS 10,000 10,000 

Alkalinity, Total       

As CaCO3 - - NS NS NS NS 

Cyanide  (mg/L)       

Cyanide, total - 10 200 NS 200 200 

COD  (mg/L)       

Chemical Oxygen 
Demand 

- - NS NS NS NS 

Notes: 

NA – Not Applicable (current LTM program does not monitor for PCBs) 

NS – No Standard 

Arsenic MCL in Groundwater:  The ROD stated that “at AOC 40 the MCL for bis(2-ethylhexyl)phthalate 

will be met under average scenario, and the MCL for arsenic will be met under average and maximum 

scenario. MCLs are not exceeded at Patton Well”. On January 22, 2001, EPA adopted a new standard for 

arsenic in drinking water at 0.01 mg/L, replacing the old standard of 0.05 mg/L. This change does not 

affect the protectiveness of the remedy as there is currently no exposure to groundwater and ICs are in 

place to restrict potential future residential development. 

Federal Floodplain Management:  Federal regulations at 40 CFR Part 6, Appendix A identified in the 

ROD were withdrawn. Furthermore, these regulations, and therefore the current CERCLA remedy, 

only addressed potential floodplain impacts up to the 100-year flood elevation. Current federal 

floodplain regulations at 40 CFR Part 9 require a greater assessment of potential floodplain impacts, 

including preventing the release of contamination from waste management units and other remedial 

infrastructure up to the 500-year floodplain elevation. The Army has assessed potential floodplain 

impacts from a 500-year flood event at AOCs 9 and 40, and SA 13, and the DCL itself. Based on the 

information provided in OLIVER, the Massachusetts GIS system, the 500-year floodplain would 

inundate AOC 40, could potentially rise to AOC 9, and would have no impact on SA 13 or the DCL. 

Section 2.6.1 below includes a recommendation to further evaluate the potential impact of a 500-year 

flood event on AOCs 9 and 40. 

Changes in Toxicity and Other Contaminant Characteristics 

EPA has published updated policy addressing PFOA, PFOS, and PFBS in groundwater, PAHs, and lead 

in soil cleanups as described below. These changes do not affect the current protectiveness of the remedy 

because ICs are in place to restrict potential future residential development. 
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�x 2016 PFOA/PFOS non-cancer toxicity values 

In May 2016, EPA issued final lifetime drinking water health advisories for perfluorooctanoic acid 

(PFOA) and perfluorooctane sulfonate (PFOS), which identified a chronic oral reference dose 

(RfD) of 2E-05 mg/kg-day for PFOA and PFOS (USEPA, 2016a and USEPA, 2016b). These RfD 

values should be used when evaluating potential risks from ingestion of contaminated groundwater 

at Superfund sites where PFOA and PFOS might be present based on-site history. Potential 

estimated health risks from PFOA and PFOS, if identified, would likely increase total site risks due 

to groundwater exposure. Further evaluation of potential risks from exposure to PFOA and PFOS in 

other media at the Site might be needed based on site conditions and may also affect total site risks. 

PFOA and PFOS have been detected in groundwater at AOC 40 as part of the base wide PFAS RI 

described in Section 12 of this FYR.  

�x 2014 PFBS non-cancer toxicity value 

Perfluorobutanesulfonic acid (PFBS) has a chronic oral RfD of 2E-02 mg/kg-day based on an EPA 

Provisional Peer Reviewed Toxicity Value (PPRTV) (USEPA, 2014a). This RfD value should be 

used when evaluating potential risks from ingestion of contaminated groundwater at Superfund 

sites where PFBS might be present based on-site history. Potential estimated health risks from 

PFBS, if identified, would likely increase total site risks due to groundwater exposure. Further 

evaluation of potential risks from exposure to PFBS in other media at the Site might be needed 

based on site conditions and may also affect total site risks. PFBS has been detected in groundwater 

at AOC 40 as part of the base wide PFAS RI described in Section 12 of this FYR.  

�x Lead in Soil Cleanups 

Updated scientific information indicates that adverse health effects are associated with blood lead 

levels (BLLs) at less than 10 µg/dL. Several studies have observed “clear evidence of cognitive 

function decrements in young children with mean or group BLLs between 2 and 8 μg/dL.”  Soil 

screening, action or cleanup level developed based on the previous target BLL of 10 μg/dL may not 

be protective. 

EPA’s approach to evaluate potential lead risks is to limit exposure to residential and commercial 

soil lead levels such that a typical (or hypothetical) child or group of similarly exposed children 

would have an estimated risk of no more than 5% of the population exceeding a 5 µg/dL blood lead 

level (BLL). This is based on evidence indicating cognitive impacts at BLLs below 10 µg/dL. 

Additionally, this approach aligns with the Lead Technical Review Workgroup’s current support 

for using a BLL of 5 µg/dL as the level of concern in the Integrated Exposure Uptake Biokinetic 

Model (IEUBK) and Adult Lead Methodology (ALM). A target BLL of 5 µg/dL reflects current 

scientific literature on lead toxicology and epidemiology that provides evidence that the adverse 

health effects of lead exposure do not have a threshold. 

EPA’s 2017 OLEM memorandum “Transmittal of Update to the Adult Lead Methodology’s 

Default Baseline Blood Lead Concentration and Geometric Standard Deviation Parameters” 

(OLEM Directive 9285.6-56) provides updates on the default baseline blood lead concentration and 

default geometric standard deviation input parameters for the Adult Lead Methodology. These 

updates are based on the analysis of the NHANES 2009-2014 data, with recommended updated 

values for baseline blood lead concentration being 0.6 µg/dL and geometric standard deviation 

being 1.8. 

Using updated default IEUBK and ALM parameters at a target BLL of 5 µg/dL, site-specific lead 
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soil screening levels (SLs) of 200 ppm and 1,000 ppm are developed for residential and 

commercial/industrial exposures, respectively.  

The ROD did not identify an action or cleanup level for lead. The 2003 Remedial Action Closure Report 

(Stone & Webster, 2003) compared post-excavation soil sample data for lead against the EPA Region 9 

PRG for residential soil (400 ppm). As part of this FYR, the lead results in confirmation samples 

collected from AOCs 9, 11, 40, 41, SA 12, and SA 13 (Appendix D) were reviewed to determine if 

average lead concentrations exceeded the updated screening level of 200 ppm for residential exposure. At 

AOCs 9, 40, 41, SA 12, and SA 13, all of the confirmation samples were less than 200 ppm. At AOC 11, 

individual results for some of the samples exceeded 200 ppm; however, the average concentration of lead 

was 198 ppm. Based on this review, no further remedial work is necessary to address remaining lead in 

soil at AOC11. 

�x 2017 Polycyclic Aromatic Hydrocarbons (PAHs) cancer and non-cancer toxicity values 
On January 19, 2017, EPA issued revised (less carcinogenic) cancer toxicity values and new non-

cancer toxicity values for benzo(a)pyrene. Benzo(a)pyrene did not have non-cancer toxicity values 

prior to January 19, 2017. Benzo(a)pyrene is now considered to be carcinogenic by a mutagenic 

mode of action; therefore, cancer risks must be evaluated for different human developmental stages 

using age dependent potency adjustment factors (ADAFs) for different age groups. The cancer 

potency of other carcinogenic PAHs is adjusted by the use of relative potency factors (RPFs), 

which are expressed relative to the potency of benzo(a)pyrene. The non-cancer effects of 

benzo(a)pyrene were not evaluated in the past due to the absence of non-cancer values. 

Benzo(a)pyrene was detected above the EPA Region 9 Residential PRG (0.062 ppm) in 

confirmatory soil samples from AOCs 9, 11, and 40. This change does not affect the protectiveness 

of the contributor sites remedy because ICs are in place to restrict potential future residential 

development. 

Changes in Risk Assessment Methods 

There have been changes to EPA’s risk assessment methodologies since the 1999 ROD and 2015 FYR. 

As noted above, these changes do not affect the current protectiveness of the remedy because ICs are in 

place to restrict potential future residential development, thus preventing future residential exposure to 

site contaminants. 

�x 2014 OSWER Directive Determining Groundwater Exposure Point Concentrations, 
Supplemental Guidance  

In 2014, EPA finalized a Directive to determine groundwater exposure point concentrations 

(EPCs) https://cfpub.epa.gov/ncea/risk/recordisplay.cfm?deid=236917 

This Directive provides recommendations to develop groundwater EPCs. The recommendations to 

calculate the 95% UCL of the arithmetic mean concentration for each contaminant from wells 

within the core/center of the plume, using the statistical software ProUCL, could result in lower 

groundwater EPCs than the maximum concentrations routinely used for EPCs as past practice in 

risk assessment, leading to changes in groundwater risk screening and evaluation. In general, this 

approach could result in slightly lower risk or higher screening levels. (Reference: USEPA. 2014. 

Determining Groundwater Exposure Point Concentrations. OSWER Directive 9283.1-42. 

February 2014.) 
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Changes in Exposure Pathways 

Since the previous FYR, there have been no changes in current or expected land use, or human health or 

ecological receptors, or exposure pathways that could affect the protectiveness of the remedy. There have 

been no changes to the exposure pathways evaluated in the 1999 ROD. As further discussed below, there 

have been changes to exposure parameters, but these do not affect the protectiveness of the remedy. 

�x 2014 OSWER Directive on the Update of Standard Default Exposure Factors  

In 2014, EPA finalized a Directive to update standard default exposure factors and frequently asked 

questions associated with these updates. https://www.epa.gov/sites/production/files/2015-

11/documents/oswer_directive_9200.1-120_exposurefactors_corrected2.pdf . Many of these 

exposure factors differ from those used in the risk assessment(s) supporting the ROD(s). These 

changes in general would result in a slight decrease of the risk estimates for most chemicals. 

(Reference: USEPA. 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of 

Standard Default Exposure Factors. OSWER Directive 9200.1-120. February 6, 2014). 

�x 2018 EPA VISL Calculator   

In February 2018, EPA launched an online Vapor Intrusion Screening Level (VISL) calculator 

which can be used to obtain risk-based screening level concentrations for groundwater, sub-slab 

soil gas, and indoor air. The VISL calculator uses the same database as the Regional Screening 

Levels for toxicity values and physiochemical parameters and is automatically updated during the 

semi-annual RSL updates. Please see the User’s Guide for further details on how to use the VISL 

calculator. https://www.epa.gov/vaporintrusion/vapor-intrusion-screening-level-calculator.  

The ROD did not identify vapor intrusion (VI) as an exposure pathway of concern at the DCL 

contributor sites. Therefore, the VISL calculator has not been run for these sites. 

Expected Progress Towards Meeting RAOs 

The selected remedy, as presented in the 1999 ROD, did not adequately identify/evaluate potential risks 

to human health and the environment posed by exposure to contaminants in all media at the DCL and 

Contributor Sites, because the remedy assumed complete excavation/removal of landfilled debris from all 

SAs/AOCs. Some of the final confirmatory samples collected from AOC 9 and AOC 40 had 

concentrations greater than the cleanup goals, necessitating the need for more specific ICs than those 

specified in the ROD. The Army will prepare an ESD and revised LTMMP and LUCIP to address this 

issue. 

QUESTION C: Has any other information come to light that could call into question the protectiveness 

of the remedy? 

No other information has come to light that would call into question the protectiveness of the remedy. No 

weather-related events or natural disaster impacts have affected the protectiveness of the remedy during 

this review period. 

2.6 Issues/Recommendations 

There were no issues identified that affect the protectiveness of the remedy and therefore no 

recommendations.  However, EPA and Army have identified several additional recommended actions. 

These are identified below in Section 2.6.1 Other Findings. 
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2.6.1 Other Findings 
The following are EPA requests and other recommendations that were identified during the FYR.  It is 

noted that EPA’s requests involve additional documents (ESD, LUCIP, LTMMP) and sampling that will 

be completed outside of this FYR period. Project documents are administrative in nature and do not 

affect protectiveness of a remedy.  Until the work described in an ESD or workplan has been completed, 

there is no basis for predetermining how the results will or will not affect performance or protectiveness 

of the remedy.  The results of the requested additional sampling will be provided in future reports and 

incorporated into the next FYR.   

�x Prepare/issue an ESD to the 1999 ROD that identifies/includes: 

(1) actual and/or potential future land uses for the DCL and seven contributor sites; (2) actual 

and potential exposure pathways via all media at the DCL and seven contributor sites; (3) 

media-specific statutory and/or risk-based standards/cleanup goals applicable to the DCL and 

seven contributor sites for all suspected and confirmed COCs (based on confirmatory 

sampling results) via all exposure pathways identified in (2) and all land uses identified in (1); 

(4) evaluate adequacy/applicability of ROD-specified RAOs to the DCL and the seven 

Contributor Sites based on (1), (2) and (3) and amend, as/if necessary; and (5) identify 

ICs/LUCs necessary to ensure attainment of RAOs (as/if amended) and ensure short- and 

long-term protection of human health and the environment (via current and/or potential future 

uses (i.e. exposure pathways) at the DCL and each of the seven contributor sites (including 

SAs 6 and 12 and AOCs 11 and 41); and, (6) the long-term roles and responsibilities for 

implementing, maintaining and enforcing the ICs/LUCs for the DCL and each of the seven 

contributor sites (as/if warranted). The ESD shall include a table summarizing the basis of the  

ICs/LUCs required for the DCL and each AOC/SA (i.e. comparison of confirmatory sample 

data to applicable cleanup criteria permissible of all current and future potential human health 

and ecological exposure pathways (i.e., Reg 9 residential PRGs, ecological benchmarks, 

baseline risk assessment-based criteria, etc.).  

�x Upon issuance of the ESD, prepare and submit a revised comprehensive long-term monitoring 

plan for the DCL and Contributor Sites that adequately and effectively evaluates remedy 

performance and protection of human health and the environment. 

�x Upon issuance of the ESD, prepare and submit a revised comprehensive LUCIP that clearly and 

concisely identifies the implementation, monitoring and enforcement of ICs/LUCs required at 

DCL and Contributor Sites. An amended Annual LUC Inspection checklist will be created for the 

DCL and each of the AOCs/SAs for use during annual LUC inspections and inclusion in the DCL 

and Contributor Sites portion of the Annual Main Post LTM Reports.  

�x Ensure protection of wastes left in place within a floodplain by monitoring, managing and 

repairing, if necessary, riprap and/or soil covers up to the 500-year flood elevation, in accordance 

with amended floodplain management and wetland protection regulations. 

�x Consider preparing an updated baseline risk assessment for regulatory review and concurrence to 

evaluate attainment of unlimited use/unrestricted exposure (UU/UE) cleanup goals and support 

removal of ICs prohibiting residential use of these properties.  
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2.7 Protectiveness Statement 

Protectiveness Statement 

Operable Unit: 

 

OU02 - DCL  and AOC 

9, AOC 40, SA13 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement: 

The remedy at the DCL and contributor sites (AOC 9, AOC 40, and SA 13) is protective of human 

health and the environment.  

Exposure pathways that could result in unacceptable risks are being controlled. Removal 

actions at AOCs 9, 40 and SA 13 have achieved the RAOs as specified in the ROD.  There is no 

current exposure of site-related waste to humans or the environment at levels that would 

represent a health concern. The landfill cover system prevents exposure to the waste material 

and contaminants within the DCL. LUCs are in effect for the DCL. Annual and FYR site 

inspections and site interviews confirm that LUCs are enforced. 

2.8 Next Review 

The next five-year review for the DCL and contributor sites AOCs 9 and 40 and SA 13 will be conducted 

five years from the completion of this review (September 2025). 

2.9 References 

References are included in Appendix A. 
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3 SOUTH POST IMPACT AREA ( OU 3 / AOCS 25, 26, 27, and 41 Groundwater) 

3.1 Introduction  

This section presents the findings of the FYR for the remedy implemented at the South Post Impact Area 

(SPIA). This is the fifth five-year review for the SPIA. The triggering action for this statutory review is 

the submittal date of September 26, 2015 for the previous FYR. The FYR has been prepared due to the 

fact that hazardous substances, pollutants, or contaminants remain at the site above levels that allow for 

unlimited use and unrestricted exposure (UU/UE). OU#3 consists of four areas of contamination (AOCs 

25, 26, 27 and 41); all of which are addressed in this five-year review.  

3.1.1 Site Background 

The entire SPIA covers approximately 1,500 acres and is located within the 4,800-acre South Post 

section  of Fort Devens.  The SPIA is an active weapons and ordnance discharge area used by the Army, 

the Massachusetts National Guard, and nearby law enforcement agencies for training purposes. The area 

is generally bounded by Old Turnpike Road, Firebreak Road, the southern portion of Harvard Road, 

Trainfire Road, and Dixie Road.  The SPIA includes the four AOCs evaluated in the FYR (and discussed 

below) as well as several SAs, and a number of other firing ranges along Dixie Road and Trainfire Road 

that are not CERCLA designated AOCs.   

AOC 25 (Former Explosives Ordnance Disposal (EOD) Range)  

Used for the emergency detonation of explosives and unexploded ordnance (UXO), the EOD Range was 

located east of Firebreak Road, approximately 2 miles south of the main entrance to the South Post 

(Appendix E, Figures E-1, and E-9).  From 1979 to 1992, approximately 1,200 pounds per year of 

explosives and munitions were disposed of at the disposal area at the east end of the range by either open 

burning or open detonation. The range was closed as part of the 1996 ROD. 

AOC 26 (Zulu Ranges 1 and 2) 

The Zulu Range, comprised of Zulu 1 (EOD training) and Zulu 2 (grenade training) is located 2,000 feet 

north of AOC 25 (EOD Range), approximately 1.6 miles southwest of the main entrance to the South 

Post (Figures E-1 through E-3). The Zulu Ranges cover approximately 16 acres and consist of two 

adjacent land tracts, Zulu 1 and Zulu 2. Prior to 1979, the range was used for Open Burn/Open 

Detonation (OB/OD) of waste explosives and associated waste items. Munitions fired at Zulu Ranges 1 

and 2 in 2019 included hand grenades, C4, blasting caps, and detonation.  The demolition training area is 

located in the center of Zulu 1. Zulu 2 has been historically used as a practice range for hand grenade 

training. The grenade training area is located on the eastern end of Zulu 2 and consists of two concrete 

bunkers, which are used for cover and protections, and two sand pits that are used for receiving grenades. 

AOC 27 (Hotel Range) 

Used for small arms training, the Hotel Range is located adjacent to Cranberry Pond, approximately 1 

mile south of the main entrance to the South Post (Figures E-1 and E-4). The Hotel Range covers 

approximately 23 acres and is currently used exclusively for firing small caliber weapons. The AOC is 

presently located entirely south of Old Turnpike Road; however, prior to 1979, the Hotel Range 

extended to the north side of the Old Turnpike Road and was used for M16s and small caliber 

weapons firing. The range has also used as an M-70 range and after 1989 the range was modified for 

use as an M60-SAW range. 
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AOC 41 (Unauthorized Dumping Site) 

Located on the former South Post of Fort Devens, approximately one-half mile west of the Still River 

Gate, on the north shore of New Cranberry Pond (separate from Cranberry Pond), approximately 2 miles 

southeast of the main entrance to South Post, AOC 41 is the site of a former 6-acrelandfill used up to the 

1950s for disposal of nonexplosive military and household debris, including beverage cans, bottles, and 

motor vehicle parts. Debris volume was estimated to be approximately 1,500 cy.  Miscellaneous debris 

was scattered over a small hill located approximately 75 ft north of New Cranberry Pond (Figures E-1 

and E-10). 

SPIA site location maps showing the locations of AOCs 25, 26, 27 and 41 are provided in Appendix E 

(Figures E-1 and E-2). Site layout views of AOCs 26 and 27 are depicted in Appendix E Figures E-3 

and E-4.  

A site chronology and additional background information is included in Appendix E. 

3.2 Response Action Summary 

3.2.1 Basis for Taking Action 
Groundwater, surface water, sediment and soil samples were collected and analyzed as part of the SPIA 

RI to characterize the nature and extent of site-related contamination.  Various metals (i.e. beryllium, 

cobalt, copper, iron, manganese, mercury, nickel, selenium, and zinc), nitroglycerine, PCE, DDT, 

petroleum hydrocarbons and trace levels of PCBs and volatile compounds were detected in soils.  

Explosive compounds (i.e. RDX, cyclotetramethylene tetranitramine (HMX), pentaerythritol tetranitrate 

(PETN), and trinitrotoluene (TNT)), several metals (i.e., arsenic and lead) and VOCs (1,1,2,2-TCA, PCE 

and TCE) were detected in groundwater.  Arsenic, lead, RDX and HMX were detected in surface water 

samples and explosives, pesticides, VOCs, and petroleum hydrocarbons were detected in sediment 

samples. 

Because groundwater in the vicinity of AOCs 25, 26, 27 and 41 was not used as a water supply source 

(and was not expected to be used for that purpose in the future) and the SPIA was to remain an active 

training facility for the foreseeable future, risk from groundwater consumption was not considered a 

viable exposure pathway and was therefore not evaluated in the risk assessment.  Any future use of the 

SPIA monitored-area groundwater, however, will require a human health risk assessment. 

Using data from the RI, the Army prepared a Baseline Risk Assessment to determine potential risks to 

human health and the environment under reasonable exposure assumptions. No unacceptable risks to 

human health and the environment were found to be associated with the SPIA monitored-area 

groundwater. No hazardous substances were detected in drinking water well D-1 (which is located near 

the northeast edge of the SPIA monitored area and used by military personnel during training activities) 

and no unacceptable ecological risk to surrounding habitats were identified based on the absence of a 

pathway for any known ecological receptor to access the SPIA monitored-area groundwater. 

3.2.2 Response Actions 
Based on the “no unacceptable risk” findings in the human health and ecological risk assessments, “no 

action” was the selected remedy for AOCs 25, 26, 27 and 41.  Although no formal remedial action or ICs 

were required, the Army committed to conduct the following activities in the 1996 ROD: 

�x Groundwater monitoring will be performed to: 

(1) monitor potential contaminant migration out of the SPIA monitored area (an area of  

groundwater in the SPIA); 
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(2) monitor contaminant concentrations in AOC 25 (EOD Range), AOC 26 (Zulu Ranges), 

AOC 27 (Hotel Range) and AOC 41; and, 

(3) monitor the north, northeast, southeast, and east sides of the SPIA monitored area. 

�x A Groundwater Monitoring Plan for the South Post will be developed that will include detailed 

groundwater monitoring at discharge points. The plan may include installing sentinel wells to 

monitor potential off-site groundwater flow. Details of the plan will be developed jointly by the 

Army, USEPA-New England, and Massachusetts Department of Environmental Protection 

(MADEP) within 6 months of ROD signature. The Army will rerun the groundwater model to 

incorporate data from new sentinel well(s) and ascertain any potential impacts to MCI Shirley; 

�x Monitoring wells will be sampled for explosives, TCL organics, and TAL metals; 

�x Well D-1 will be sampled for explosives and federal and state drinking water requirements 

(MMCLs/MCLs); 

�x Army will not develop new drinking water sources within the SPIA monitored area; 

�x An INRMP will be developed and  implemented to monitor adverse effects on the ecosystem in 

the SPIA monitored area. The details of this plan will be developed jointly by the Army, USEPA-

New England, U.S. Fish and Wildlife Service, and MADEP within 6 months of the ROD 

signature; 

�x Monitoring reports will include a description of site activities and a summary of analytical results. 

The Army will submit these reports to MADEP and USEPA. If there is an indication of 

contamination emanating from the SPIA monitored area, the Army will evaluate the need for 

additional assessment;  

�x As required by CERCLA, because contaminants remain at the site at levels that are not 

appropriate for unrestricted land use and unlimited exposure (UU/UE), five-year reviews will be 

conducted to confirm the No Action remedy remains protective of human health and the 

environment. The FYR will include an assessment as to whether the no-action remedy is 

protective of human health and the environment and whether the implementation of alternative 

remedial actions is needed to ensure adequate protection. If on-site hazardous substances, 

pollutants, or contaminants that may present an imminent and substantial endangerment to public 

health and welfare migrate off site, Army will take the necessary and appropriate actions to 

protect human health and the environment as required under CERCLA. More frequent reviews 

will be conducted if site conditions change; and, 

�x Should the Army close, transfer or change the use of this property, an Environmental Baseline 

Survey (EBS) will be performed, and the “no action” decision of this ROD will be reexamined in 

light of the changed use following transfer or closure.  The EBS will be provided to the 

USEPA-New England and MADEP for comment. 

3.2.3 Status of Implementation 
The initial Long-Term Groundwater Monitoring Plan (LTMMP) for the SPIA was issued in May 1997 

(SWETS, 1997). The plan detailed the individual wells to be sampled on an annual basis. Perchlorate was 

added as a contaminant of concern for AOC 26 and incorporated into the monitoring program for 

drinking water well D-1 in 2006. Additional monitoring wells were installed at AOC 26 and within SPIA 

to act as sentinel wells.  The LTMMP was revised in 2008, 2013 (Sovereign/HGL, 2013) and 2015 
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(Sovereign/HGL, 2015). The current LTMMP includes:  

�x AOC 25 – LTM groundwater sampling discontinued in 2004 (no exceedances of federal 

and/or state MCLs/MMCLs); ten monitoring wells gauged every five years (in 

conjunction with the FYR); 

�x AOC 26 – semi-annual sampling of four monitoring wells and five surface water 

locations for explosives, perchlorate, and TAL total metals; four monitoring wells gauged 

every five years (for FYR); 

�x AOC 27 - biennial sampling of four monitoring wells for metals and explosives (sampled 

in 2018); five monitoring wells gauged every five years (for FYR); 

�x AOC 41 - LTM groundwater monitoring was discontinued in 2006 (no exceedances of 

federal and/or state drinking water standards (MCLs/MMCLs); 18 monitoring wells 

gauged every five years (for FYR); 

�x South Post Monitored (SPM) Area - annual sampling of seven wells for TAL metals and 

explosives and one well for perchlorate; eight monitoring wells gauged every five years 

(for FYR); and, 

�x Drinking water well D-1 – annual sampling for explosives, federal and State drinking 

water requirements (MMLs/MMCLs) and perchlorate.  

As specified in the ROD, Army, EPA and MassDEP jointly developed and issued an Integrated Natural 

Resources Management Plan (INRMP) in 1998.  In addition to guiding implementation and monitoring 

of the DFTRA natural resources conservation program, the INRMP was written to monitor impacts of the 

current land use to ecosystems within the SPIA monitoring area. The four overarching goals of the 

current INRMP along with the specific objectives used to attain each goal are presented in Appendix E.  

The INRMP is updated every five years; the most recent (for FYs 2020-2024) was issued in September 

2019.   

3.2.4 Institutional Controls  
The 1999 ROD remedy did not include ICs.  

3.2.5 Operations and Maintenance / Long-Term Monitoring   
The 1999 ROD remedy did not include any system operation or O&M requirements. 

3.3 Progress Since The Last Review 

This section includes the protectiveness determination and statements from the last (2015) FYR.  
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Table 3-1 Table 3-1. Protectiveness Determinations Statement from the 2015 FYR 

SPIA 
Protectiveness 

Determination 
Protectiveness Statement 

AOCs 25, 26, 

27, & 41 

Protective The No Action remedy at AOCs 25, 26, 27, and 41 

is protective of human health and the environment 

and exposure pathways that could results in 

unacceptable risks are being controlled. 

There were no issues and recommendations identified for the SPIA in the last (2015) SPIA FYR.  

3.4 Five-Year Review Process 

This section summarizes the FYR process for the SPIA sites and the actions taken to complete the review.  

3.4.1 Community Notificati ons, Involvement & Site Interviews 
As discussed in the Executive Summary, USACE announced the commencement of the 2020 FYR in 

local papers and at the January 16, 2020 Devens RAB meeting. FYR interviews were conducted in 

February and March 2020 and are provided in Appendix B.  

3.4.2 Data Review 

The LTM data are provided in annual monitoring reports. The cumulative results from all SPIA annual 

sampling events through 2019 are included in Tables E-1 through E-11 in Appendix E. Table E-12 

presents a summary of exceedances over time through 2019.   

AOC 25 (Former EOD Range) 

As previously discussed, LTM sampling was discontinued in 2004.  However, water level measurements 

are collected from ten monitoring well locations every five years (in conjunction with the FYR). Survey 

data collected in 2017 and annual gauging results from November 2019 suggest that groundwater in the 

immediate vicinity of AOC 25 flows primarily in an easterly direction with some component of flow 

potentially to the northeast and southeast.  This is reasonably consistent with the 2016 SPIA annual 

report that stated that groundwater flow from AOC 25 and “…most of the remaining portions of the 

SPIA flows southeast and east toward the unnamed brook and New Cranberry Pond or to the north of 

New Cranberry Pond toward the Nashua River and its wetland.” The 2020 FYR gauging event occurred 

on November 26, 2019. Groundwater elevation contours are depicted on Figure E-9 in Appendix E. 

AOC 26 (Zulu Ranges 1 and 2) 

A total of four groundwater monitoring wells and five surface water sampling locations were sampled 

during the May 2019 semi-annual sampling event for metals, perchlorate and explosives. Eleven 

monitoring wells and five surface water locations were sampled during the November 2019 annual LTM 

event for metals, explosives, and perchlorate analyses.  

Similar to 2015-2018 results, RDX and perchlorate were detected in several monitoring wells in 2019  at 

concentrations exceeding applicable drinking water standards.  The source of the relatively small area of 

RDX and perchlorate detections appears to be the Zulu Ranges 1 and 2 impact areas.  Arsenic was 

detected above the MCL at one monitoring location in 2019, but the same monitoring well has had non-

detect results from 2015-2018.  
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Survey data collected in 2017 and annual gauging results from November 2019 suggest that groundwater 

is discharging to the kettle pond along the southern bank of the pond while surface water along the 

northern banks discharges back to groundwater. 

In May 2019, RDX and HMX were detected at very low concentrations at a surface water monitoring 

station (i.e. 26SW-16-05) downstream of the Kettle Pond outlet, west of Firebreak Road, just outside of 

the SPIA boundary. Although RDX was detected in next (farthest) downstream station (i.e. 26W-14-04) 

in 2017, because 2018 and 2019 results were non-detect, Army felt that installation of a surface water 

sample station beyond 26W-16-04 was unnecessary at the current time.  However, it was agreed that 

should future sampling results detect explosives in surface water samples downstream from the kettle 

pond (west of Firebreak Road), Army would (1) establish a new surface water sampling location 

downstream of 26SW-14-04, (2) conduct a flow/dilution calculation in Slate Rock Brook, and (3) 

monitor discharge out of the kettle pond (culvert, weir, beaver dam) to see if discharge variations 

correlate with downstream RDX detections.   

 Detections of arsenic, iron, and zinc above drinking water standards or background levels in 2015-2018 

were significantly lower in 2019 following the removal and replacement of galvanized metal well points 

with PVC wells in January 2017.  While still above drinking water standards, arsenic concentrations 

decreased from 58.1 µg/L in December 2015 to 16.6 ug/L in November 2019. Lead and zinc 

concentrations were both reported below their respective drinking water standards in 2019. The total and 

dissolved metals results for AOC26 are presented in Table E-1. 

Groundwater sampling results are presented in Table E-2 and trend graphs are provided in Figures E-11 

and E-12. Surface water results are presented in Table E-3 and the groundwater elevation contours are 

depicted on Figures E-6 and E-7 in Appendix E. 

AOC 27 (Hotel Range) 

Biennial samples were collected from four AOC 27 groundwater wells and submitted for dissolved 

metals, and explosives in 2016 and 2018. Data trends at AOC 27 remain generally consistent with 

historic data. Groundwater flow on site is mapped to the north-northwest (see Figure E-8, Appendix F). 

Dissolved metals results were either non-detect or were reported at estimated (J) levels below monitoring 

criteria in all AOC 27 groundwater wells. RDX and HMX were consistently non-detect in wells 27M-92-

01X, 27M-93-05X and 27M-93-08X. RDX and HMX were detected in well 27M-93-06X at RDX levels 

ranging from non-detect (0.21 µg/L U) to 0.45 µg/L and HMX levels ranging from non-detect (0.21 µg/L 

U) to 0.32 µg/L. Metals results are presented in Table E-4 and explosives results are presented in Table 

E-5. None of the AOC 27 wells exceeded the monitoring criteria for metals or explosives during this 

five-year review period. 

AOC 41 (Unauthorized Dumping Site) 

As previously discussed, LTM was discontinued in 2006.  However, water levels are collected at 18 

monitoring well locations every five years (in conjunction with the FYR). Survey data collected in 2017 

and annual gauging results from November 2019 suggest that groundwater flow in the immediate vicinity 

of AOC 41 is towards the east, consistent with previous regional groundwater flow depictions provided 

in the SPIA annual reports.  The 2020 FYR gauging event occurred on November 26, 2019. the 

groundwater elevation contour is depicted on Figure E-10 in Appendix E. 

Groundwater sampling results are presented in Table E-2 and trend graphs are provided in Figures E-11 

and E-12. Surface water results are presented in Table E-3 and groundwater elevation contours are 

shown on Figures E-10 in Appendix E. 
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SPIA Monitored Area  

During this FYR period, RDX was detected above the GW-1 standard in monitoring well SPM-93-08X 

in 2017 (3.0 µg/L compared to the GW-1 standard of 1 µg/L). No other samples exceeded the monitoring 

criteria for explosives.  Arsenic concentrations remained above applicable standards at SPM-93-06X 

during this five year review period, ranging from 12.2 to 15.9 µg/L. Metals results are presented in Table 

E-6 and explosives and perchlorate results are presented in Table E-7. 

Hydrant D-1 

More than 50 percent of the SPIA overlies a medium yield aquifer that is a potential source of drinking 

water.  In accordance with the SPIA ROD, Army agreed to annually collect samples from drinking water 

well D-l for explosives and Massachusetts and Federal drinking water requirements (MMCLs/MCLs).  

Perchlorate was added to the annual monitoring program per EPA’s request.  Army also agreed that no 

new drinking water sources would be development within the SPIA monitored area. 

Hydrant D-1 (DW-02G) is included in the annual SPIA monitoring network and is sampled for total and 

dissolved metals and explosives. Separately, well DW-02G is also sampled outside of the LTM program 

for drinking water parameters and perchlorate. The results for RDX and HMX have been non-detect for 

all samples collected from 2015 through 2019. The total and dissolved arsenic results have been non-

detect or less than the GW-1 standard for samples collected through 2019. The results for total and 

dissolved zinc were above background level of 21 µg/L for all samples, with one exception. The 

dissolved zinc result from Hydrant D-1 was non-detect (5 µg/L U) in November 2019. Perchlorate was 

detected in DW-02G in December 2017 at 0.44 µg/L, total and dissolved metals results are presented in 

Table E-6. Explosives results are presented in Table E-7, and the DW-02G drinking water results 

(including perchlorate) are presented in Table E-8. 

3.4.3 Site Inspection 

The FYR site inspection was conducted on February 14, 2020. The inspection was documented using a 

site inspection form in accordance with the USEPA Five Year Review Guidance (EPA, 2001).  

Features that were inspected included access roads, signage, monitoring wells, piezometers, and Hydrant 

D-1. The overall condition of the sites was satisfactory and no issues with remedy performance were 

identified. Range Control personnel indicated that there is a plan to relocate the firing position and an 

existing building at Hotel Range closer to the roadway. No additional drinking water sources have been 

developed within the SPIA monitored area. The inspection checklist is included in Appendix E along 

with supporting photographs.  

3.5 Technical Assessment 

In accordance with EPA’s 2001 “Comprehensive Five-Year Review Guidance" the technical assessment 

of a remedy should examine the following three questions which provide a framework for organizing and 

evaluating data and information and ensure that all relevant issues are considered when determining the 

protectiveness of the remedy: 

�x Question A: Is the remedy functioning as intended by the decision documents? 

�x Question B: Are exposure assumptions, toxicity data, cleanup levels, and remedial action 

objectives used at the time of the remedy still valid? 

�x Question C: Has any other information come to light that could call into question the 

protectiveness of the remedy? 
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QUESTION A: Is the remedy functioning as intended by the decision documents? 

Question A Summary 

As discussed in Section 3.2.2, while no formal remedial action or ICs were required in the “No Action” 

ROD, Army agreed to perform long-term monitoring to evaluate concentrations of munitions related 

contaminants in groundwater and surface water, determine groundwater flow directions, and assess 

potential off-site migration of groundwater contamination beyond the SPIA monitored area.  During the 

2015-2019 review period, groundwater monitoring wells and surface water sample stations were sampled 

in accordance with the 2015 LTMMP and results were documented in 2016, 2017, 2018 and 2019 annual 

LTM reports.  

Remedial Action Performance:  

While the 1996 ROD did not include any formal remedial action components, Army agreed to perform 

several activities to monitor potential groundwater and surface water impacts, confirm groundwater flow 

directions and ensure that the selected “No Action” remedy remains protective of human health and the 

environment.  From 2015-2019, Army conducted annual, biennial and five-year LTM events and 

provided groundwater and surface water sample data and updated groundwater flow contours in 2016, 

2017, 2018 and 2019 Annual LTM Reports,  In addition, the updated (2020-2025) Integrated Natural 

Resources Management Plan (INRMP) was issued in November 2019. 

While overall concentrations of perchlorate, explosives, and metals in AOC 26, AOC 27 and SPIA 

monitored area groundwater and surface water have remained relatively consistent with results evaluated 

in the last (2015) FYR (see cumulative summary data tables in Appendix E), EPA has requested the 

establishment of an additional surface water sampling station at AOC 26 to more effectively assess and 

monitor potential off-site impacts.   

System Operations/O&M: 

Not applicable. The remedy does not include a treatment system or any O&M requirements.  

Implementation of Institutional Controls and Other Measures 

The 1996 ROD states that “…no additional institutional controls…” are required under the selected “No 

Action” remedy. The ROD also states that the Army will not develop new drinking water sources within 

the SPIA  monitored area. There are no current or future plans for installation of additional potable water 

wells within the SPIA and no other actions are necessary to ensure that immediate threats have been 

addressed. Access to the SPIA is controlled by Range Control and the Army intends to maintain 

possession of the SPIA for the foreseeable future.  

Although ICs are not specifically required per the “No Action” ROD, IC-type inspections are conducted 

on site during LTM sampling and remotely by telephone interviews to confirm that SPIA site conditions 

remain unchanged (i.e. access to controlled by Range Control and property remains under Army 

control/ownership).   

QUESTION B: Are the exposure assumptions, toxicity data, cleanup levels, and RAOs used at the time 

of remedy selection still valid? 

Question B Summary 

The SPIA is a “No Action” site with no established cleanup levels or RAOs. The exposure assumptions 

and toxicity data established in the 1996 ROD are still valid.  Monitoring criteria for a few analytes have 

changed since the ROD was signed and these are identified in Table 3-4 below.  In addition, COCs were 
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dropped from the monitoring program in 2006.  The human health and ecological risk exposure 

assumptions discussed in Section 3. 1. 1 remain valid because the Army has retained ownership of the 

SPIA and continues to use the property in the same manner as was assumed at the time the ROD was 

signed. 

Changes in Standards and TBCs 

The ROD did not identify any ARARs. The table below lists the monitoring criteria in effect at the time 

the ROD was signed compared against current monitoring criteria.  Because the ROD did not specify 

monitoring criteria, the basis for the criteria in effect when the ROD was signed was taken from the 1998 

Annual Report (USACE, 1998).  The basis for the current MassDEP standards is from the 2015 LTMMP.   

Groundwater analytical results at SPIA are presently compared to the MCP GW-1 and GW-3 standards 

for comparison purposes only, as the criteria are not considered “clean-up” standards under a “No 

Action” ROD. 

Table 3-2 Table 3-2. SPIA Monitoring Criteria 

Contaminant 

In Effect When ROD was 

Signed 

Current MassDEP 

(µg/L) 

Background 

(µg/L)1 

Change to 

Monitoring 

Criteria Needed? 

MA MCL 

(µg/L) 

EPA 

MCL 

(µg/L)  

GW-1 GW-3 

 

 

VOCs Various Various Various  No.  VOCs were 

removed from the 

monitoring 

program in 2006 

Metals 

Aluminum NS NS NS 

 

 NS 6,870 No 

Antimony 6 6 6 8,000 3 No 

Arsenic 50 50 10 900 10.5 Yes. Current GW-1 

is lower than 

original MCLs 

Barium 2,000 2,000 2,000 50,000 40 No 

Beryllium 4 4 4 200 5 No 

Cadmium 5 5 5 4 4 No 

Calcium NS NS NS NS 14,700 No 

Chromium 100 100 100 300 14.7 No 

Cobalt NS NS NS NS 25 No 

Copper 1,300 1,300 NS NS 8.09 Yes.  GW-1/GW-3 

standards do not 

include a value for 

copper 

Iron NS NS NS NS 9,000 No 

Lead 15 15 15 10 4 No 

Magnesium NS NS NS NS 3,481 No 
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Manganese NS NS NS NS 291 No 

Mercury 2 2 2 20 0.243 No 

Nickel NS 100 100 200 34 No 

Potassium NS NS NS NS 2,370 No 

Selenium 50 50 50 100 3 No 

Silver NS NS 100 7 5 Yes.  Monitoring 

criteria for silver 

were not in effect at 

time ROD was 

signed 

Sodium NS NS NS NS 10,800 No 

Thallium 2 2 2 3,000 7 No 

Vanadium NS NS 30 4,000 11 Yes.  Monitoring 

criteria for 

vanadium were not 

in effect at time 

ROD was signed 

Zinc NS NS 5,000 900 21.1 Yes.  Monitoring 

criteria for Zinc 

were not in effect at 

time ROD was 

signed 

Explosives 

1,3,5-

Trinitrobenzene 
NS NS NS NS NS No 

1,3-Dinitrobenzene NS NS NS NS NS No 

2,4,6-

Trinitrotoluene 
NS NS NS NS NS No 

2,4-Dinitrotoluene NS NS 30 50,000 NS No 

2,6-Dinitrotoluene NS NS NS NS NS No 

2-Amino-4,6-

dinitrotoluene 
NS NS NS NS NS No 

2-Nitrotoluene NS NS NS NS NS No 

3-Nitrotoluene NS NS NS NS NS No 

4-Amino-2,6-

Dinitrotoluene 
NS NS NS NS NS No 

4-Nitrotoluene NS NS NS NS NS No 

Cyclonite (RDX) NS NS 1 50,000 NS Yes.  Monitoring 

criteria for RDX 

were not in effect at 

time ROD was 

signed 

HMX NS NS 200 50,000 NS Yes.  Monitoring 

criteria for HMX 

were not in effect at 

time ROD was 

signed 
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Nitrobenzene NS NS NS NS NS No 

Tetryl NS NS NS NS NS No 

AOC 26 only 

Perchlorate NA NS 2 1,000 NS Yes.  Monitoring 

criteria for 

perchlorate were 

not in effect at time 

ROD was signed 

Notes: 

1 Metals background levels were adapted from Devens from Final Remedial Investigation Report Area of 

Contamination (AOC) 57 Appendix L. 

NS = No standard. 

New standards should be considered during the five-year review process as part of the protectiveness 

determination. Under the NCP, if a new requirement is promulgated after the ROD is signed, and the 

requirement is determined to be an ARAR, the new requirement must be attained only if necessary, to 

ensure that the remedy is protective of human health and the environment.  

EPA guidance states: 

“Subsequent to the initiation of the remedial action new standards based on new scientific 

information or awareness may be developed and these standards may differ from the cleanup 

standards on which the remedy was based. These new … [standards] should be considered as part 

of the review conducted at least every five years under CERCLA §121(c) for sites where 

hazardous substances remain on-site. The review requires EPA to assure that human health and 

the environment are being protected by the remedial action. Therefore, the remedy should be 

examined in light of any new standards that would be applicable or relevant and appropriate to 

the circumstances at the site or pertinent new [standards], in order to ensure that the remedy is 

still protective. In certain situations, new standards or the information on which they are based 

may indicate that the site presents a significant threat to health or environment. If such 

information comes to light at times other than at the five-year reviews, the necessity of acting to 

modify the remedy should be considered at such times. ”  (See CERCLA Compliance with Other 

Laws Manual:  Interim Final (Part 1) EPA/540/G-89/006 August 1988, p. 1-56. ) 

In May 2016, EPA issued final lifetime drinking water health advisories (HA) for PFOA and PFOS. 

The EPA HA for PFOA and PFOS is 70 ng/L (ppt) individually or combined. See also EPA’s Interim 

Recommendations to Address Groundwater Contaminated with Perfluorooctanoic Acid and 

Pefluorooctanesulfonate [OSWER DIRECTIVE 9283. 1-47, Dec. 19, 2019] 

In June 2019, MassDEP established an Office of Research and Standards Guideline (ORSG) level for 

drinking water that expanded the two PFAS compounds addressed in the EPA LHA (i.e. PFOS and 

PFOA) to include perfluorononanoic acid (PFNA), perfluorohexane sulfonic acid (PFHxS), and 

perfluoroheptanoic acid (PFHpA). The ORSG level is 70 ng/L (ppt) and applies to the total summed level 

of all five compounds.  An MCL of 20 ng/L (ppt) has been proposed for these five compounds plus 

PFDA; public comment closed in February 2020.  
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PFAS Sampling and Analysis  

Samples were collected in June 2016 from three water supply wells, DW-01G, DW-02G, and DW-03G 

and submitted for PFAS analysis. PFAS compounds were not detected in wells DW-01G, DW-02G, and 

DW-03G. The results of this sampling event are presented in Table E-9.  

In order to confirm/deny the presence of PFAS in SPIA groundwater, the USEPA requested as part of 

their comments on the 2016 SPIA Annual Report (Renova, 2017) that groundwater samples be collected 

for PFAS analysis from eleven perimeter SPM area wells (SPM-93-06X, SPM-93-08X, SPM-93-10X, 

SPM-93-12X, SPM-93-16X, SPM-97-23X, SPM-97-24X, SPM-93-05X, SPM-93-07X, SPM-93-09X, 

and SPM-93-11X). Samples were collected in November 2017 and February 2018. One groundwater 

monitoring well, SPM-93-05X (located west of AOC 27 (Hotel Range) and northeast of AOC 26 (Zulu 

Ranges 1 and 2) reported a detection of PFOA at 2.5 ng/L in February 2018.  PFAS was not detected in 

other SPM area wells.  Based on the results, no additional PFAS sampling was recommended. SPIA 

PFAS results are presented in Table E-10.  

Sampling was conducted for PFOS/PFOA in June of 2019 as part of a separate investigation into PFAS 

in drinking water on Fort Devens. Sampling was conducted on both the Army owned and operated public 

drinking water supply system on South Post (PWS ID# 2147006) and at other locations on Main Post and 

the 3400 Area of the post that are served by the MassDevelopment owned and operated public drinking 

water supply system (PWS ID# 2019001). Samples were collected from the drinking water wells on 

South Post, including Well 02G which feeds the D-1 hydrant. PFAS compounds were not detected in 

wells DW-01G, DW-02G, and DW-03G during the June 2019 sampling event. The results of this 

sampling event are presented in Table E-11.  The source of the 2017 detection is unknown and no 

additional PFAS sampling has been recommended.  Based on the absence of PFAS detections in 2018, 

the 2017 results do not affect the protectiveness of the remedy.   

Changes in Toxicity and Other Contaminant Characteristics 

EPA has published updated policy addressing RDX, PFOA and PFOS, and PFBS. As explained below, 

these changes do not affect the protectiveness of the remedy 

�x 2018 Hexahydro-1,3,5-trini tro-1,3,5-triazine (RDX) cancer and non-cancer toxicity values 

In August 2018, EPA revised the non-cancer oral reference dose (RfD) and the cancer oral slope 

factor (CSF). These new values indicate that RDX is now less toxic from cancer and non-cancer 

health effects. These toxicity changes would result in decreased cancer risk and decreased non-

cancer hazard from exposure to RDX. Because this change results in a reduction of potential 

human health risk, it does not affect protectiveness of the remedy.  

�x 2016 PFOA/PFOS non-cancer toxicity values 

In May 2016, EPA issued final lifetime drinking water health advisories for perfluorooctanoic acid 

(PFOA) and perfluorooctane sulfonate (PFOS), which identified a chronic oral reference dose 

(RfD) of 2E-05 mg/kg-day for PFOA and PFOS (USEPA, 2016a and USEPA, 2016b). These RfD 

values should be used when evaluating potential risks from ingestion of contaminated groundwater 

at Superfund sites where PFOA and PFOS might be present based on site history. Potential 

estimated health risks from PFOA and PFOS, if identified, would likely increase total site risks 

due to groundwater exposure. Further evaluation of potential risks from exposure to PFOA and 

PFOS in other media at the Site might be needed based on site conditions and may also affect total 

site risks.  
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PFOA was detected at monitoring well SPM-93-05X at an estimated (J) concentration of 2. 5 ng/L in 

November 2017. Follow-up samples collected in February and November 2018 were non-detect for all 

PFAS compounds analyzed for. PFAS was not detected in any of the SPIA drinking water wells. Based 

on the absence of PFAS detections in 2018, the 2017 results do not affect the protectiveness of the 

remedy. The source of the 2017 detection is unknown, and no additional PFAS sampling has been 

recommended.  

�x 2014 PFBS non-cancer toxicity value 

Perfluorobutanesulfonic acid (PFBS) has a chronic oral RfD of 2E-02 mg/kg-day based on an EPA 

Provisional Peer Reviewed Toxicity Value (PPRTV) (USEPA, 2014a). This RfD value should be 

used when evaluating potential risks from ingestion of contaminated groundwater at Superfund 

sites where PFBS might be present based on site history. Potential estimated health risks from 

PFBS, if identified, would likely increase total site risks due to groundwater exposure. Further 

evaluation of potential risks from exposure to PFBS in other media at the Site might be needed 

based on site conditions and may also affect total site risks.  

PFBS was not detected during the November 2017 sampling nor the February and November 2018 

sampling. PFBS was not detected in any of the SPIA drinking water wells. Therefore, the 2014 PFBS 

non-cancer toxicity value does not affect the protectiveness of the remedy.  

�x Lead in Soil Cleanups 

Updated scientific information indicates that adverse health effects are associated with blood lead 

levels (BLLs) at less than 10 µg/dL. Several studies have observed “clear evidence of cognitive 

function decrements in young children with mean or group BLLs between 2 and 8 μg/dL.” Soil 

screening, action or cleanup level developed based on the previous target BLL of 10 μg/dL may not 

be protective. 

EPA’s approach to evaluate potential lead risks is to limit exposure to residential and commercial 

soil lead levels such that a typical (or hypothetical) child or group of similarly exposed children 

would have an estimated risk of no more than 5% of the population exceeding a 5 µg/dL blood lead 

level (BLL). This is based on evidence indicating cognitive impacts at BLLs below 10 µg/dL. 

Additionally, this approach aligns with the Lead Technical Review Workgroup’s current support 

for using a BLL of 5 µg/dL as the level of concern in the Integrated Exposure Uptake Biokinetic 

Model (IEUBK) and Adult Lead Methodology (ALM). A target BLL of 5 µg/dL reflects current 

scientific literature on lead toxicology and epidemiology that provides evidence that the adverse 

health effects of lead exposure do not have a threshold. 

EPA’s 2017 OLEM memorandum “Transmittal of Update to the Adult Lead Methodology’s 

Default Baseline Blood Lead Concentration and Geometric Standard Deviation Parameters” 

(OLEM Directive 9285.6-56) provides updates on the default baseline blood lead concentration and 

default geometric standard deviation input parameters for the Adult Lead Methodology. These 

updates are based on the analysis of the NHANES 2009-2014 data, with recommended updated 

values for baseline blood lead concentration being 0.6 µg/dL and geometric standard deviation 

being 1.8. 

Using updated default IEUBK and ALM parameters at a target BLL of 5 µg/dL, site-specific lead 

soil screening levels (SLs) of 200 ppm and 1,000 ppm are developed for residential and 

commercial/industrial exposures, respectively.  
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As part of this FYR, the lead results in surficial and subsurface soil samples reported in Appendix E 

of the ROD were reviewed to determine if average lead concentrations exceeded the updated 

screening level of 200 ppm for residential exposure.  None of the soil samples from any of the 

AOCs exceeded 200 ppm for lead. Based on this review, no further remedial work is necessary to 

address remaining lead in soil. 

�x 2017 Polycyclic Aromatic Hydrocarbons (PAHs) cancer and non-cancer toxicity values 

On January 19, 2017, EPA issued revised (less carcinogenic) cancer toxicity values and new non-

cancer toxicity values for benzo(a)pyrene. Benzo(a)pyrene did not have non-cancer toxicity values 

prior to January 19, 2017. Benzo(a)pyrene is now considered to be carcinogenic by a mutagenic 

mode of action; therefore, cancer risks must be evaluated for different human developmental stages 

using age dependent potency adjustment factors (ADAFs) for different age groups.  The cancer 

potency of other carcinogenic PAHs is adjusted by the use of relative potency factors (RPFs), 

which are expressed relative to the potency of benzo(a)pyrene. The non-cancer effects of 

benzo(a)pyrene were not evaluated in the past due to the absence of non-cancer values.   

As part of this FYR, the cPAHs identified in Appendix E of the ROD were reassessed by comparing 

maximum and average concentrations detected in soil and sediment against current EPA screening levels 

for residential soil  (cPAHs were not identified in groundwater).  The results are summarized below: 

Table 3-3 Comparison of cPAH Concentrations at Against Current RSLs 

Site / Media 
cPAH Max 

Conc. 

(mg/kg) 

Avg Conc. 

(mg/kg) 

 

(see notes 

below table) 

Current EPA 

Residential 

Soil Screening 

Level2 (mg/kg) 

Exceedance of 

Current 

Screening Level? 

AOC 26 Surficial 

Soil 

benzo(a)anthracene 0.29 --- 1.1 No 

benzo(a)pyrene 0.38 --- 0.11 Yes* 

benzo(b)fluoranthene 0.81 --- 1.1 No 

benzo(k)fluoranthene 0.18 --- 11 No 

chrysene 0.5 --- 110 No 

AOC 27 Sediment benzo(b)fluoranthene 0.33 --- 1.1 No 

AOC 41 Soil 

Borings 

benzo(b)fluoranthene 0.3 0.11 1.1 No 

benzo(k)fluoranthene 0.2 0.042 11 No 

chrysene 0.24 0.24 110 No 
Notes: 

1.  ROD and RI Report tables only provided max/min concentrations, not the data necessary to calculate average 

concentration for AOC 26 Surficial Soil and AOC 27 Sediment. 

2. AOC 41arithmetic mean concentration was calculated for each chemical using the detected concentration(s), 

and one-half the sample quantitation limit for non-detect(s). 

3. RSL is based on HQ = 0.1.  If an HQ=1.0 were applied, the value would increase by 10X. 

* Max concentration exceeds RSL; however, frequency of detection was only 1/9. 

The only RSL exceedance was benzo(a)pyrene in a single soil sample collected at AOC 26.  Because the 

ROD and RI Report did not include the actual sample data (data was included on a separate diskette 

when the 1994 RI report was submitted), it was not possible to calculate an average concentration based 

on one-half of the sample quantitation limit for the non-detect samples.  However, because 
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benzo(a)pyrene was detected in only one of the nine samples, and at a very low concentration, it is 

possible that the average concentration would be close to or less than 0.11mg/kg.  Given that the 

exposure pathways and receptors have not changed since signing of the ROD, the single low-level 

detection of benzo(a)pyrene does not affect the protectiveness of the remedy. 

Changes in Risk Assessment Methods 

The following changes have occurred to EPA’s risk assessment methodologies since the 1996 ROD. 

These changes do not affect the protectiveness of the remedy because the exposure pathways and 

receptors have not changed since the remedy was selected.  

�x 2014 OSWER Directive Determining Groundwater Exposure Point Concentrations, 
Supplemental Guidance  

In 2014, EPA finalized a Directive to determine groundwater exposure point concentrations (EPCs) 

https://cfpub. epa. gov/ncea/risk/recordisplay. cfm?deid=236917 

This Directive provides recommendations to develop groundwater EPCs. The recommendations to 

calculate the 95% UCL of the arithmetic mean concentration for each contaminant from wells 

within the core/center of the plume, using the statistical software ProUCL, could result in lower 

groundwater EPCs than the maximum concentrations routinely used for EPCs as past practice in 

risk assessment, leading to changes in groundwater risk screening and evaluation. In general, this 

approach could result in slightly lower risk or higher screening levels. (Reference: USEPA. 2014. 

Determining Groundwater Exposure Point Concentrations. OSWER Directive 9283. 1-42. February 

2014.) 

Changes in Exposure Pathways 

Since the previous FYR, there have been no changes in current or expected land use or exposure 

pathways evaluated in the 1996 ROD that could affect the protectiveness of the remedy. As further 

discussed below, there have been changes to exposure parameters, but these do not affect the 

protectiveness of the remedy.  

�x 2014 OSWER Directive on the Update of Standard Default Exposure Factors  

In 2014, EPA finalized a Directive to update standard default exposure factors and frequently asked 

questions associated with these updates. https://www. epa. gov/sites/production/files/2015-

11/documents/oswer_directive_9200. 1-120_exposurefactors_corrected2. pdf . Many of these 

exposure factors differ from those used in the risk assessment(s) supporting the ROD(s). These 

changes in general would result in a slight decrease of the risk estimates for most chemicals. 

(Reference: USEPA. 2014. Human Health Evaluation Manual, Supplemental Guidance: Update of 

Standard Default Exposure Factors. OSWER Directive 9200. 1-120. February 6, 2014. ) 

Expected Progress Towards Meeting RAOs 

Although RAOs were not identified in the selected “No Action” remedy, the ROD did specify that Army 

would monitor drinking water well D-1 for potential exceedances of Federal and State drinking water 

standards (i.e. MCLs/MMCLs) and monitor groundwater for potential migration of contaminants out of 

the SPIA monitored-area.  In addition, it stated that five-year reviews would be conducted to assess 

whether the implemented no action alternative remains protective of human health and the environment 

and whether the implementation of alternative remedial actions are needed to ensure adequate protection. 

If on-site hazardous substances, pollutants, or contaminants that may present an imminent and substantial 

endangerment to public health and welfare migrate off site, the Army will take the necessary and 
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appropriate actions to protect human health and the environment as required under CERCLA. 

QUESTION C: Has any other information come to light that could call into question the Protectiveness 

of the remedy? 

No other information has come to light that could call into question the protectiveness of the remedy. No 

weather-related events or natural disaster impacts have affected the protectiveness of the remedy during 

this review period.  

3.6 Issues/Recommendations 

No issues/recommendations were identified during this Five-Year review. 

3.6.1 Other Findings 

The following are recommendations that were identified during the FYR, but do not affect current and/or 

future protectiveness: 

�x EPA has recommended (in its July 2020 comments on the draft SPIA 2019 Annual Report) that a 

new, intermediate sample station be established between 26SW-14-04 and 26SW-16-05 to more 

effectively monitor for potential offsite migration of contaminants in surface water.   

3.7 Protectiveness Statement 

Protectiveness Statement(s) 

Operable Unit: 

OU03 – SPIA (AOCs 25, 26, 

27, and 41-groundwater) 

Protectiveness Determination: 

Protective 

Planned Addendum 

Completion  Date  

N/A 

Protectiveness Statement:   

 

The remedy the SPIA (AOCs 25, 26, 27 and 41) is protective of human health and the environment.   

 

Exposure pathways that could result in unacceptable risks are being controlled. Groundwater and 

surface water monitoring confirm that there is no off-site migration of site contaminants at 

concentrations above monitoring criteria. The Army retains ownership of the property, continues to 

operate it for military training purposes, and effectively monitors unauthorized access (i.e. land use 

assumptions remain unchanged). The  INRMP has been updated for 2020-2025 and has been 

implemented to monitor adverse effects on the ecosystem in the SPIA monitored area. 

 

The FYR site inspection and interviews confirmed that site use is consistent with ROD assumptions 

(i.e. an active weapons and ordnance discharge area used by the Army and other agencies for 

training purposes). 

3.8 Next Review 

The next five-year review for SPIA is required five years from the completion of this review (September 

2025).  
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3.9 References 

References are included in Appendix A. 
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4 BARNUM ROAD MAINTENANCE YARDS (AOCS 44 AND 52) 

4.1 Introduction  

This section presents the findings of the FYR for the remedy implemented at the Barnum Road 

Maintenance Yards, consisting of AOC 44s and 52. This is the fifth five-year review for these AOCs. 

4.1.1 Site Background 
The Barnum Road Maintenance Yards (AOCs 44 and 52) are former Army vehicle storage and 

maintenance yards located approximately 1,200 feet west of Cold Spring Brook.  Originally, surface 

water from the Maintenance Yards drained into part of the Fort Devens stormwater collection system 

which discharges to Cold Spring Brook (subsequently the storm water collection system was revised, 

and the current storm water discharges to detention areas and not to Cold Spring Brook). These sites 

were combined administratively under one ROD because of their proximity and similar petroleum 

releases.  

The sites are situated in the northeast corner of the former Main Post on Barnum Road, approximately 

½ mile southwest of the former Barnum Road Gate. The total area of the Barnum Road Maintenance 

Yards is approximately 8.8 acres (Appendix F, Figure F-1). The Maintenance Yards are bordered to 

the north by Massachusetts Army National Guard (MANG) property, which is used for similar vehicle 

storage activities as the Barnum Road Maintenance Yards. Boston and Maine Railroad property and 

Barnum Road border the site to the west and east, respectively. Building 3713 (now demolished), was 

part of the maintenance yards infrastructure and was located adjacent to the south end of the yards. 

Through early 2009, the Maintenance Yards were fenced, paved, and were used for military vehicle 

parking. The soils of the site were exposed to possible vehicle crankcase releases over a long duration. 

Gasoline, motor oil, and other automotive fluids were also likely released during vehicle dismantling 

operations.  The site has undergone reconstruction and is used as an Armed Forces Reserve Center 

(AFRC). The former maintenance yards were removed during reconstruction activities. Construction 

activities included building demolition and construction of an AFRC building, maintenance shops, a 

multi-purpose classroom building, and a new parking area. Site reconstruction was initiated in March 

2009 and completed in 2011. 

A site chronology and additional site background information are included in Appendix F. 

4.2 Response Action Summary 

4.2.1 Basis for Taking Action 
As documented in the ROD (EPA, 1995), a Quantitative Human Health Risk Evaluation and a 

Preliminary Ecological Risk Evaluation were performed to estimate the probability and magnitude of 

potential adverse human health and environmental effects from exposure to contaminants associated 

with the Maintenance Yards. The HHRA concluded that exposure to surface soils (top two feet) for a 

working lifetime posed a threat to human health. The predominate contaminants driving the risk in the 

top two feet of soil were carcinogenic polynuclear aromatic hydrocarbons (cPAHs). 

The Preliminary Ecological Risk Evaluation determined that there was no significant habitat at the 

site and no rare or endangered species were known to occur in the vicinity of the Maintenance 

Yards. 

Therefore, it was concluded that the contaminants found within the Maintenance Yards were unlikely 

to impact ecological receptors. 
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4.2.2 Response Actions 
A ROD was signed in March 1995 (EPA, 1995) documenting asphalt batching as the final selected 

remedy for cleanup of contaminated surface soils and soils associated with two known releases at 

AOCs 44 and 52 (USAEC, 1995). Remedial Action Objectives (RAO) for the selected cleanup remedy 

at AOCs 44 and 52 include: 

�x Minimize direct contact/ingestion and inhalation with Maintenance Yards surface soils, which 

are estimated to exceed the USEPA Superfund target range of one in 10,000 to one in 

1,000,000 excess cancer risks for carcinogens; 

�x Reduce off site run-off of contaminants that may result in concentrations in excess of Ambient 

Surface Water Quality standards and background concentrations in sediments; and, 

�x Reduce or contain the source of contamination to minimize potential migration of contaminants 

of concern (COC), which may result in groundwater concentrations in excess of the federal 

drinking water maximum contaminant levels (MCL). 

The selected remedial alternative relied on cold mix asphalt batching soils to control site risks. 

The following were the major components of the remedy. 

�x Excavate surface soil (top 2 ft across the site); 

�x Excavate the two hot spot areas (a reported release of MOGAS and leakage from a 

former waste oil UST). 

�x Stockpile soils for sampling and analysis; 

�x Cold mix asphalt batch soils exceeding site cleanup levels of 7 ppm (average) total 

carcinogenic polycyclic aromatic hydrocarbons (cPAH) and 500 ppm TPH compounds; 

�x Backfill excavations with uncontaminated stockpiled soil and then place the asphalt 

batched material; 

�x Apply a pavement-wearing course; 

�x Expand the existing stormwater collection system; 

�x Perform groundwater monitoring; and 

�x As a precautionary measure, institute the following deed restrictions:    

• Prohibit residential development/use of the Maintenance Yards; 

• Minimize the possibility of long-term (working lifetime) exposure to subsurface soils; and 

• Require management of soils resulting from construction related activities. 

The soil cleanup level for cPAHs (7 ppm) was developed assuming all cPAHs are as toxic as 

benzo(a)pyrene [EPA’s B(a)P approach], which was EPA Region I’s standard approach for computing 

risk estimates for cPAHs at the time the quantitative risk evaluation was performed for AOC 44/52. 

Although not required to do so under CERCLA or the NCP, the Army has agreed, with MassDEP 

approval, to establish TPH compounds cleanup levels for soils at the Maintenance Yards based on 

guidance from the MCP. The cleanup level for TPH was the S-1/GW-1 standard at the time of the 

ROD of 500 ppm. 
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Table 4-1 Contaminants of Concern Cleanup Levels in Soil AOC 44 and 52 from the ROD 

Contaminant of Concern Cleanup Levels 

(ppm) 

Basis 

cPAH 7 Risk based 

TPH 500 MCP Method 1 S-1/GW-1 

4.2.3 Status of Implementation 
Remedy implementation consisted of completion of a remedial design and the remedial action, 

performing groundwater monitoring (discussed in Appendix F) and enforcing ICs. Remedial 

construction was completed by April 1996. The Remedial Action Completion Report was issued on 

June 1996 (Weston, 1996). 

Pre-design field activities commenced July 1994 in anticipation that the ROD would be signed prior to 

completion of the remedial design. Pre-design field activities consisted of excavating test pits, 

evaluating the existing storm water system, and performing a site topographic survey 

Construction commenced in August 1995 and consisted of excavation and sampling of over 30,000 cy 

of soils. The top two feet of soils exceeding the cleanup level of 7 ppm for cPAH and 500 ppm for 

TPH were excavated. During the excavation, a total of three hot spots were excavated below the 2 ft 

surface soil depth. These areas included the suspected batch contaminated sub-base soil at the UST 

over-excavated area and the MOGAS spill area. Sampling of soils from in situ and stockpiles from 

these areas revealed that TPH concentrations were below the site cleanup level of 500 ppm. 

Treatment was performed by cold mix asphalt batching 11,800 cy of contaminated soils and then 

backfilling/compacting both the uncontaminated excavated soils and the asphalt batched material as a 

sub-base material in the excavation. The top 9 inches of backfilled material consisted of batched 

material and the bottom 15 inches consisted of uncontaminated backfill soil. Four inches of 

bituminous pavement was placed over this sub-base material to complete a pavement wearing course 

for Army vehicle parking. 

In addition to the excavation, a drainage system was installed throughout the Maintenance Yards to 

collect stormwater from the new paved surface. A detention pond was constructed to store 

accumulated rainfall and minimize flow at the outfall at Cold Spring Brook during heavy storm events. 

In addition, an oil/water separator was installed as part of the storm drain system. The detention pond 

was constructed in the area of a suspected acid leaching pit associated with the TDA Building, SA 

38D. The leaching pit was not located during construction activities. Remedial construction was 

completed by April 1996. 

The 2009 construction activities removed the pavement and the oil water separator. The drainage 

system was modified to be compatible with the new site lay out. The detention pond located southeast 

of Barnum Road was not modified. The construction activities were performed in accordance with an 

Environment Protection Plan (EPP) for the AFRC reconstruction to meet the requirements of the 

ROD for remedy protectiveness during construction and to and ensure the remedy maintained its 

intended protectiveness after construction activities were complete (GeoInsight, Inc., 2009). 

Groundwater Monitoring 

The last groundwater monitoring event was in December 2003. Comparison of the 2003 data to MCLs at 

the time revealed no COC exceedances. 
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Land Use Controls 

The AOC 44 and 52 remains owned and under the control of Army. There are no current or future plans 

for transfer of property from Army ownership at this time. The LUCs were developed for AOCs 44 and 

52 are detailed in the Real Property Master Plan (RPMP) Long Range Component for Devens Reserve 

Forces Training Area, Addendum (2007) (Appendix G of the 2015 LTMMP) (Sovereign/HGL, 2015). 

Any proposed that affect the property must consider the following ROD requirements: 

�x Assure the Property is not used for residential purposes. If the Army transfers this property by 

lease or deed, an Environmental Baseline Assessment will be conducted to ensure that the 

remedy remains protective by incorporating all necessary environmental protection provisions 

within the FOST and the property transfer deed. 

�x Maintain the existing paved areas and storm water collection systems to prevent long-term 

worker exposure to residual oil contaminated soils 2-5 feet below ground surface 

associated with AOC 44/52 remedy. 

�x Assure that Soil Management Plans and Health and Safety Plans are prepared and executed 

prior to subsurface excavations. 

�x Any intrusive construction work must consider that residual soil contamination has been 

documented for AOC 44/52 and that such actions should be coordinated with the DPW, the 

BRAC Environmental Office and the BCT. 

4.2.4 IC Summary Table 
The ICs detailed in the ROD included ICs in the form of deed restrictions to prevent circumstances 

which may result in risk of harm to health, safety, public welfare or the environment. The ICs include a 

prohibition on residential development/use of the property, prohibition on the removal of the existing 

2-foot cover (or asphaltic barrier) (with exemptions/specific requirements for certain activities), and 

development/implementation of health and safety plan and soil management when excavating soils > 2 

feet.  

The former Maintenance Yards (AOCs 44/52) property is currently owned by Army.  Should Army 
decide to sell (i.e. transfer) the property in the future, however, the ICs detailed in the ROD will be 
included in the Finding of Suitability to Transfer (FOST) and property transfer deed.  The current LUCs 
developed for AOCs 44 and 52 are detailed in the Real Property Master Plan (RPMP) Long Range 
Component for Devens Reserve Forces Training Area, Addendum (2007) (Appendix G of the 2015 
LTMMP) (Sovereign/HGL, 2015). 

  














































































































































































































































































































